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With the introduction of Driwood 
Period Mouldings in Ornamented 
Wood, a new luxurious wall treatment 
has been made available for every home. 
This wall treatment employs rich decor- 
ative wood mouldings for cornices, wall 
panels, chair rails, door heads, etc. 


There is really only one reason why this 
rich wall treatment has never been used 
more generally. Heretofore, cost has made 
it prohibitive. For example, only expen- 
sive homes could afford hand carving in 
wood. Other materials were unsatisfactory 
... they would chip, or crack, or they were 
too expensive to install. 


Into this situation came Driwood Period 
Mouldings. In beauty they rival the depth 
of hand carving. In design they rival the 
classic originals from which they drew 
their inspiration. Because they are real 
wood mouldings, they will not chip or 
crack. Because they are easy to apply, any 
ordinary carpenter can install them. 


Yet the cost of Driwood Mouldings is 
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~ and close-up of a section of the 
1 panel and chair rail used in the 
interior shown above. 





so reasonable that even the modest home 
can afford their luxury... in a singleroom 
or throughout the entire house or apart- 
ment. No wonder this wall treatment has 
met with such general approval among 
architects and decorators. 


Is the Driwood Catalog on file in your 
office? It illustrates 119 individual Dri- 
wood Period Mouldings; and contains, 
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new wall treatment - that 
even the small home can afford! 


in addition, 81 photos suggesting the un- 
limited combinations into which they can 
be assembled. A copy will be sent free 
upon request. 


Building Material Dealers: Driwood 
Period Mouldings, nationally adver 
tised to architects, builders and home 
owners, offer splendid sales possibilities. 
Write or wire for the Driwood Profit Plan. 


HENRY KLEIN & CO., INC. 


with which are consolidated the IMPROVED OFFICE 
PARTITION CO., and DRIW OOD CORP.\Est.1909) 


Gen. Sales Office: Dept. D, 11 East 37th St., N.Y. 


Branch Offices in Boston, Chicago, Detroit 
Philadelphia and Pittsburgh 
General Office and Plant: Elmhurst, N. » 
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And it happ ens 
that the most heautiful partition is 
also the most practical « <n 
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A section through the post used in New 
Telesco Partition, showing the substantial 
construction. It shows how the standard 
sections of the partition are held in place 
No ay ‘astened pilasters imal base 
blocks, but one solid piece of cabinet work. 
The telescoping post is shown inside. 
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for its finish is scratchless... far 
§ more durable. The exclusive base, 
soft black in color, is water-proof 
and acid-proof, to protect it from 
abuse. The Bower-Barff finished 
hardware, harmonizing with this 
base, will never tarnish. 
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4. To harmonize with office fur- 
niture, NewTelesco is made in rich 
walnut or mahogany... yet at a 
price that compares favorably with 
painted or stained imitations. 


ory 


Typical installation of Telesco Partition in the NewYork Life Building, NewYork City 
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So that New Telesco is not onl 
more practical and mere beautiful 
...it is actually more economical 
for the building owner. May we 

2. New Telesco is a movable par- & cond you our booklet telling you 
tition. It is made in sections of @ ihe complete story ? 
various widths, which are inter- § 


4 ORGET for a moment the making the upper sections adjust- 
beauty of New Telesco Parti- able at any time to various ceiling 

tion... its use of rich walnut or heights. 

mahogany in a new modern design 

... the re-sale value of this distinc- 

tive beauty when renting space to 


oe RSet 


tenants. | 

changeable, and erected with screws. HENRY KLEIN & CO., INC. 

Consider Ne sLesc 2 is is > re , . sles. [Em with which are consolidated the IMPROVED OFFICE 

New Telesco purely for This is one reason why New Teles- § Rn cee ce eae. sn 

the practical features that recom- co can be taken down, moved Gen. Sales Office: Dept. A., 11 East 37th St.,N.Y. 
mend it to architect, buildin around and re-erected very easil Branch Offices in 

; & . v y Boston .. Detroit . . Philadelphia and Pittsburzh 

owner and manager. For example: and quickly, whenever space re- fH G.neral Office and Plant: . . Elmhurst, N.Y. 


arrangements are desirable. 





1. It is the only partition with 






telescoping posts. This is the fea- 3. In every detail New Telesco j 
ture on which the fame of Telesco has been built with special regard é €SCO oy? 
was built. This telescoping post | for the practical. The panels are ancient. a@’n / 1O/1 





can be raised or lowered, thereby heavier. The special lacquer used IT TELESGOPES 
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From a Water Color Drawing by Norman C. Reeves 
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EW passengers on the trains which go from 
New York to Boston fail to see the tall “*mod- 
ern looking” skyscraper recently erected across 
the plaza from the railroad station in Provi- 
dence. It would be noticeable anywhere, but in 
a New England city it is particularly striking, 
rising as it does to a great height over the sur- 
rounding country and towering far above the 
other buildings near it. This new addition to the 
skyscraper family is the home of the Industrial 
Trust Company, though in its upper reaches, and 
seemingly swung in mid-air, are the offices of 
firms of various sorts.-The directory of the build- 
ing is a fairly representative cross section of the 
prosperous business activities of the community. 
There are countless elements to be considered 
in judging the architectural merits of a building 
of this general character,—the uses for which 
the structure is intended ; the economic conditions 
governing the site and type of building; the point 
of view of the executives of the bank ; the avail- 
able resources ; and, last but not least, the point of 
view of the designers. This large and soaring 
structure came as a result of a logical considera- 
tion of the first two elements mentioned. Hous- 
ing for a large bank was a primary requisite, with 
accommodations for a number of good-sized of- 
fices with air, light, and spaciousness. The cost of 
land in any necessarily central location in Provi- 
dence was prohibitive. It is not only in Provi- 
dence that the answer to that combination of re- 
quirements has been a skyscraper. That adver- 
tising power and publicity were considered as 
active factors seems likely. That they are suc- 
cessful factors is attributable to the advantage 
taken of the site by the designers, but it is well 
to bear in mind that the modern and much ma- 
ligned skyscraper silhouette is here justified, not 
as a publicity stunt but as a matter of design. 
On closer examination of the exterior, one 
finds that what detail there is, is more or less 
conventional. The architects, Walker & Gillette, 
were fortunate in one respect. They did not have 
to bring a towering weight of stone to rest on a 





INDUSTRIAL TRUST COMPANY BUILDING, PROVIDENCE 
GEORGE FREDERIC HALL, ASSOCIATE ARCHITECT. 
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foundation of glass shop fronts, as is the case 
with most of the great hotels and commercial 
buildings in New York. The weight of this 
structure is carried to the ground visibly and in 
a logical manner. The building is actually 26 
stories high, and its steel bones are sheathed with 
honed limestone, which has something of the 
texture of concrete, with the color and richness 
of the natural stone. The base is made more 
solid and substantial by the use of granite which 
harmonizes well with the limestone and gives 
added character and richness to the building’s 
exterior. 

From the west,—from the railroad station,— 
one approaches the building across an open park 
and a broad street. From the east one becomes 
conscious of it as a vertical mass shadowing a 
narrow, crowded thoroughfare. These facades, 
both of equal importance, are identical save for 
the subject matter in the carved reliefs, which, 
appropriately enough, give a series of scenes from 
the history of Rhode Island. This same inter- 
rupted band of flat sculpture is carried around the 
south side of the building also; to the north, how- 
ever, adjoining buildings take away the wall 
space, and there an arcade is incorporated in the 
building, running straight through the structure 
and giving the public access to the general offices 
in the building without passage through the bank. 

Throughout the building there is evident the 
lavish and successful use of materials. On enter- 
ing the Industrial Trust Company’s main bank- 
ing room this fact undoubtedly contributes to the 
reassuring consciousness one has of ease and well 
being. The entrance hall is really a landing stage 
between the savings department of the bank, 
which is below the level of the street, and the 
main room, a short flight above. Here is an ex- 
ample of how a limitation imposed on an archi- 
tect can often be successfully surmounted and 
lead, as in this instance, to an interesting and 
original innovation. This feature is not brought 
out very clearly in the illustrations, but it is a 
very ingenious solution of a difficult problem. 
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Main Banking Room, Industrial Trust Company Building, Providence 


It converts an awkward situation into a conve- 
nience, and does not detract too much, artistical- 
ly speaking, from the approach to the main area. 

This main room is quite as impressive as it was 
intended to be. Massive marble columns extend 
down the lofty room; they are elevated for added 
dignity and height on square pedestals. Here, as 
in the exterior, there is a compromise between 
the traditional and the modern style inarchitecture. 
The blending is so skillful that it is hard to say 
where one leaves off and the other begins. One 
might say it was Empire “with a difference.” 
Most of the detail undoubtedly had its original in- 
spiration from the Greek, with many variations, 
additions, and attenuations. But the temptation 
to analyze and search for origins is usually futile, 
even if irresistible. The success of this room is 
largely a question of the use of restraint and a 
skillful harmonization of color. The accompany- 
ing illustrations of course fail completely in show- 
ing this and in doing justice to the room, and this 
must be borne in mind when looking at them. The 
illustrations also fail to give the impression of 


loftiness which one receives on mounting the 
steps from the entrance, and they give a false ef- 
fect of spottiness and unrest. The room is quite 
adequately lighted by very tall wide windows at 
either end. A clever combining and matching of 
marbles has had much to do with the success of 
the room, and advantage was taken of the differ- 
ent light effects on slabs placed horizontally and 
vertically. The wall lining of the entrance hall, 
some of the inserts in the paving of the Lanking 
room, parts of the counters and the 16 columns 
are of gray marble. In the columns the marble 
is a cloudy black and in the paving and in the 
hall there is a pearl-gray cast to it. The Empire 
feeling of the room its attributable to the black and 
terra cotta color scheme and to the details. The 
columns are lonic and of the barest simplicity, 
carrying a much compressed architrave free from 
all decoration save medallions. These coin-like 
medallions with black silhouetted profiles, and the 
large saucer-shaped medallion with the signs of 
the zodiac which decorates the ceiling have as a 
background the terra cotta red of Greek vases. 
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J Medallion in Ceiling of Main Banking Room 


The figures are not the least modern in either 
feeling or execution. This terra cotta color is 
used not only in the upper part of the room but 
finds an echo in the inserts of red marble used 
in the pavement, and in a band or frieze below 
the top shelf of the tellers’ cages. These “cages,” 
no longer cages in modern banks, but railed off 
counters, line up along each side of the room, and 
are designed for accessibility and harmonization, 
again in a very restrained and simple design. The 
bronze grille has been given a gun metal finish 
which repeats the luster of the columns and of the 
counter. Four of the 16 columns are slightly en- 
gaged in a partition wall, and though one regrets 
this necessity, the best has been made of the diffi- 
culty. A description of the room is not complete 
without mention of the lighting fixtures, which 
carry out in miniature the skyscraper outline of 
the building,—not in detail, but in shape and feel- 
ing. This device is something like a motif or key 
which prevails throughout the public parts of the 
bank and which testifies to the attention and care 
which have been lavished on the building’s details. 

If, as has been said, the purpose of fine archi- 


tecture is to enclose space, to enhance conscious- 
ness and submerge personality, then this room 
fulfills in some measure such a purpose. The 
architects are, to be sure, met more than half way 
by the requirements of modern banks for spa- 
ciousness and rich accessories, and by their will- 
ingness to spend large sums of money to attract 
and please the fickle public. So that where the 
Greeks found an opportunity for full expression 
in design in the wealth provided for their temples, 
the Byzantines and the early Christians in the 
coffers of the Church, and the architects of the 
Renaissance in the patronage of vain and wealthy 
princes, so the modern bank designers find oppor- 
tunity from the rich returns of an investing public. 

The savings department on the lower floor is 
less interesting, and of course less magnificent. 
One has a crowded feeling, partly due to the 
low ceiling and the restricted window space. A 
curiously etherialized symbol of an Ionic cap re- 
duced to its lowest and simplest terms is used on 
the square piers, and we have come a long, long 
way from the Parthenon when lighting fixtures 
in the cornice are hidden behind the translucent 
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S Clock in Main Banking Room 


panels of what would have been the sculptured room, paneled in stained butternut, with a plaster 
triglyphs of a Greek temple! The offices of the cornice coffered deeply along the lines of the 
directors of the bank and the directors’ room are _ steel ribs. The room creates a°talm feeling of 
above the main bank. Here one is no longer in rest and well being. In the directors’ room all 
a public hall, and there are rugs and paneling and thought of modern architecture has been aban- 
fireplaces. There is a large, low-ceiled outer doned, and one enters a thoroughly conservative, 
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LIGHTING FIXTURE IN MAIN BANKING ROOM 
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Marble Column in Main Banking Room 
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’ Carved Relief on Principal Facade 


Georgian room—oval, paneled, and painted white. logical restrictions imposed by the bank directors 


Below the rooms already described is the steel- have been met and solved by the architects in an 
encased safe deposit vault, one of the largest in efficient and satisfactory manner. Even details 
the country. From the boiler room to the top floor, such as furniture and decorations have been spe- 
all needs seem to have been thought of and ana-_ cially designed and selected by the architects, the 


lyzed, and due provision has been made. The entire effect being dignified and architectural. 
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DOOR BETWEEN MAIN BANKING ROOM AND SAVINGS DEPARTMENT 
INDUSTRIAL TRUST COMPANY BUILDING, PROVIDENCE 


WALKER & GILLETTE, ARCHITECTS 
GEORGE FREDERIC HALL, ASSOCIATE ARCHITECT 


aren 


Plans on Back 


649 








Oh Pon 





Meee ig 


IWENTY-SECOND TO TWENTY-SIXTH FLOORS 








a pe ee oe ee : 


c ee ee ee > 


i eal 


FIFTEENTH TO TWENTY-FIRST FLOORS 


PLANS. INDUSTRIAL TRUST COMPANY BUILDING, PROVIDENCE 
WALKER & GILLETTE, ARCHITECTS 
GEORGE FREDERIC HALL, ASSOCIATE ARCHITEC 


: ne a NS Lm te i ERAN ate ae muted 2 


650 





MAY, 1929 THE ARCHITECTURAL FORUM PLATI 





MAIN BANKING ROOM 
INDUSTRIAL TRUST COMPANY BUILDING, PROVIDENCE 


WALKER & GILLETTE, ARCHITECTS 
GEORGE FREDERIC HALL, ASSOCIATE ARCHITECT 


651 








Tn S EE RD NES Ege oP IRE TR 3 
momaneines " RD rs eet lanera PSE rit ae BRE RG, an 2 








MAY, 1929 THE ARCHITECTURAL FORUM PLATE 133 











CAEL eS es 2 a 
DETAIL OF MAIN CORRIDOR 
INDUSTRIAL TRUST COMPANY BUILDING, PROVIDENCE 


WALKER & GILLETTE, ARCHITECTS 
GEORGE FREDERIC HALL, ASSOCIATE ARCHITECT 


















SCREEN, SAVINGS DEPARTMENT, LOWER FLOOR 


a 
J 


tie wd ea li] 


} 
ant J - 





OFFICERS’ AND INVESTMENT ROOM 
INDUSTRIAL TRUST COMPANY BUILDING, PROVIDENCE 
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THE CHAPEL AT ST. GEORGE’S SCHOOL, NEWPORT 
CRAM & FERGUSON, ARCHITECTS 


BY 


MATLACK PRICE 


TUDENTS in the older English schools and 

colleges, such as Oxford and Cambridge, have 
been fortunate in the architectural environment 
in which they spent their most impressionable 
years. The time of the foundation of those 
schools and colleges was a period when the pre- 
vailing architectural tendencies were fine. With 
us, school and college environments must be good 
through design, rather than because of fortuitous 
circumstances. When most of the buildings of 
our universities were built,—during the last cen- 
tury,—taste in this country was at a low ebb,— 
very low. It is only in recent years that taste, in 
the hands of our more able architects, has done 
its best to repair the zsthetic mistakes made in the 
buildings of the 1870’s and the 1880’s. It was 
Mr. Cram who once said that the era of the Phila- 
delphia Centennial of 1876 found us, “architec- 
turally, the most savage of peoples.” 

The American boarding school presents, in 
miniature, something of the architectural prob- 
lem of a college or a university, since its activities 
are, on a smaller scale, quite similar. And in the 
dream of every school’s future there is a complete 
plan, with dormitories about quadrangles, a li- 
brary, a refectory, a gymnasium and various other 
special buildings. It is a dream already realized, 
in large measure, by St. George’s School at New- 
port. This is a school which has built its history 
rapidly since its opening in Newport, and there, 
on a broad hilltop overlooking the Atlantic, the 
first of the present buildings was erected. The 
school was incorporated under the laws of Rhode 
Island in 1900 and re-incorporated in 1907. It 
was prior to 1907 that the second school building 
was added to the first,—a structure which com- 
bined schoolroom, gymnasium and sixth form liv- 
ing quarters. Gradually the school grew, though 
not in accordance with the original architectural 
plan, which grouped various buildings about a 
quadrangle, with the first building on its north 
side. Since the magnificent view from the hill- 
top site is to the south and east, it was deemed 
unwise to block this, and the buildings which have 
been added from time to time have been placed 
to the north and west, except the refectory, which 
is east of the original building and a little north 
f it. In the airplane view, shown on page 662, 
the entire school group is to be seen in its relation 
to the chapel. From Newport the school is plain- 
ly visible on a hill between the two beaches, and 
far away across Easton’s Pond there is the tall 
square chapel tower, its four pinnacles rising high 
above the older buildings. The effect is not unlike 
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that of an English cathedral town seen from a 
great distance, since the elevation of the site, and 
the scale of the tower in relation to the other build- 
ings create an illusion of greater than actual size. 

The chapel, one of the most recent as well as 
one of the most beautiful works of Cram & Fer- 
guson, lies thus to the compass: the long axis 
runs east and west; the south elevation faces the 
old school; the east elevation consists mainly of 
the sanctuary window, and the north elevation 
shows the length of the choir-nave and one end 
of the ante-chapel, above which rises the tower. 
Except for the tower, there is no west elevation, 
for at this end the chapel adjoins one of the 
school buildings, which is, in effect, a not very 
stylized version of brick-and-stone Tudor,—the 
character, in fact, of the entire school group, to 
which the chapel adds Gothic. The plan of the 
chapel is simple, and should be studied not only 
in itself but in relationship to its connection with 
the existing school buildings to the south. It con- 
sists of the sanctuary, seen at the end of what 
would ordinarily be a nave, but which in a school 
chapel combines nave and choir, in order to seat 
all the students apart from such visitors as may 
be seated in the ante-chapel, which occupies the 
transept, on the transverse axis. Along the south 
runs a cloister, which leads on the west into the 
ante-chapel and on the east into the statio or ves- 
tibule between the sanctuary and the old school 
chapel, now the lady chapel. It is this south side 
which is to be joined to the buildings to the south 
by two new cloisters, running north and south, 
witha library over one and sacristies and choir and 
practice rooms over the other. The fourth side of 
the cloister garth thus formed will be the present 
covered walk leading from the old school build- 
ing to the refectory. When this has been accom- 
plished, the chapel will assume its planned and 
proper architectural relationship to the earlier 
school buildings, and the south elevation will 
show the architects’ intention regarding this side. 

St. George’s School Chapel is such a fine and 
complete example of the work of Cram & Fergu- 
son that it is more than tempting to make a study 
of the iconography of both its exterior and inte- 
rior, if for no other purpose than to renew our 
appreciation of the charming facility of the Gothic 
manner for telling stories and preserving sym- 
bolism, and to realize anew how much, by schol- 
arly knowledge and studious design, there may be 
built into a structure of this kind. Before begin- 
ning such a detailed study, however, it is inter- 
esting to record something of the architects’ gen- 


_— 








OP ACMTER ET “BINT oat RN 


> RT et. Bie 


= 


ee 


662 ARCHITECTURAL DESIGN 


Airport View, St. George’s School, Newport 


eral premises, something of their credo in the 
matter of church architecture in general, as told 
to the writer by Mr. Cram. He believes that, 
whatever else is done, the continuity and tradi- 
tions of the old churches must be preserved, 
whether they be Roman Catholic, Anglican, Greek 
or Hebrew; that the architect must hold to the 
unchangeable things at the same time that he 
thinks of them as modernly as the present age 
may suggest. This preservation of continuity, 
this consistency, need not, and indeed should not, 
mean mere copying, and least of all the sort of 
copying so unintelligently imputed to Mr. Cram 
by some of his critics. Authentic thought is more 
important, in the end, than mere pedantry. Mr. 
Cram, indeed, holds a brief for eclecticism when 
he says that a Renaissance reredos in a Gothic 
church would do no violence to his feelings, 
provided that it expressed something of the 
growth and evolution of the building. Mr. Cram 
reminded the writer that his firm regards the 
Gothic manner as having never died a natural 
death, but rather as having been supplanted vio- 
lently by the spirit of the Reformation and by the 
works of the “pagan”’ Renaissance. Cram & Fer- 
guson, Mr. Cram says, are carrying on with 
Gothic from the point at which it was unnaturally 
stopped, and with this vision of the style, they 
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believe that its place is with living expressions, 
and that it is not to be regarded as merely arche- 
ological, and hence lifeless, but as a finely articu- 
lated architectural means of creating such buildings 
as St. George’s School Chapel. Be the humanism of 
the Renaissance what it may in terms of architec- 
ture, there is no greater humanistic expression 
known that the intricate symbolism allowed by 
Gothic design, nor any means better suited to the 
incorporation of both historic and contemporane- 
ous imagery in the very stones of the building. 
St. George’s School Chapel is not only an im- 
portant addition to the distinguished achievements 
of Cram & Ferguson, but is, further, a monu- 
ment to a perfect accord and unity in ideals and 
the working out of every detail as between the 
architects and John Nicholas Brown, the donor 
of the chapel. Throughout the work Mr. Brown 
was in close touch with the whole undertaking 
and unsparing of time, codperation and enthusi- 
asm. Closely associated, too, with the success of 
this building, was Chester brown, of the office of 
Cram & Ferguson, upon whom rested that respon- 
sibility for details both major and minor to be 
appreciated only by the practicing architect. 
With this survey and introduction to the build- 
ing as a whole, there remains for study the de- 
tailed interest of its iconography, both without 
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St. George’s Chapel from the Quadrangle 


and within. Let us suppose that we approach the 
chapel from the drive along its north side, where 
we may appreciate its frank and yet ingenious 
joining to the old school building. The brick-and- 
stone Tudor manner of this is recognized by the 
small polygonal turret, crenelated, with panels of 
brick and English flintwork combined with the 
stone of the chapel,—a transition far from abrupt, 
even without the aid of the ivy which will one 
day cover the walls of both. Between this small 
turret and the turret containing the tower stair 
there is a door opening into the ante-chapel and 
the old school building, a door surmounted by a 
figure of St. George and the dragon. The mould- 
ing stops are grotesque figures symbolizing school 
athletics,—football and baseball. Projecting from 
the top of the stair turret, which rises a little 
above the end of the transept, are six gargoyles, 
and beneath these, at the junction of the window 
label mouldings, are six heads, carved of stone, 
portraits of John Nicholas Brown, Messrs. Cabot, 
Nevins and Peaslee, of the school, and Ralph 
\dams Cram and Chester Brown, of Cram & 
Ferguson. The north transept window is sur- 
mounted by a figure of the Virgin and Child, in a 
niche, and the label moulding stops bear symbols 
‘f virginity—the unicorn and the burning bush. 
lhe baptistry window is in the short east wall of 


the north transept, and its moulding stops are a 
sea horse and a shell. Above them is a water 
spout carved in the form of a school of dolphins, 
completing the symbolism, at this point, of the 
nearness of the chapel to the sea. 

Above the ante-chapel rises the tower, a thor- 
oughly fine and beautiful piece of design, recalling 
in its manner England’s old Merton College. Those 
who favor casting all old precedent into the scrap 
heap in favor of something,—anything,—‘‘mod- 
ern,” might be invited to look at this tower before 
they become too sweepingly radical. Its combined 
strength and grace, true to its style, will certainly 
successfully challenge the centuries, as, indeed, 
the Gothic towers of the middle ages have so 
far done by their sheer architectural excellence. 
This is a tower with a bell deck screened by open 
mullions and tracery, with pinnacles and pierced 
crenelation against the sky. Below the bell deck 
are shields of Connecticut, Jerusalem, Antioch, 
Alexandria, Rome, Constantinople, Canterbury 
and St. Andrew’s. In the spandrels of the bell 
deck openings are carved figures to symbolize 
some of the liberal arts,—philosophy, music, astron- 
omy, arithmetic, geometry, rhetoric, and grammar. 

Returning, again, to the north elevation, there 
is the architects’ door, a finely organized unit of 
design, with its delicate buttresses, its pierced 
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Entrance to Crypt 


quatrefoil rail, and its slender pinnacles. Two 
gargoyles project below the rail, and surmounting 
the whole are two angels symbolizing the fame of 
architecture,—one is singing and one is trumpet- 
ing, and further symbolism is found in their 1n- 
struments, one of three and one of four trumpets. 
“Three” is the symbol of the Trinity; “four” is 
the symbol of the evangelists, and three added 
to four typify the seven days of creation, while 
three multiplied by four gives the twelve apostles. 
On the lintel of the architects’ door are the arms 
of Cram & Ferguson, flanking an inscription. 
The remaining iconography on the north ele- 
vation is found in the bosses in the cornice mould- 
ing. Those on the north transept consist of sym- 
bolism of Our Lady,—star of the sea; lily; sun, 
rose; Queen of Heaven; crown 
of seven stars, seraphim; sealed book; and star. 
The cornice bosses along the choir-nave, just 
above the buttresses (as also on the south eleva- 
tion), have to do with various historical events, 
amusements, slang phrases and so forth, popular 
at the time of building the chapel. Here, for in- 
stance, are discernible the crossword puzzle “bug,” 


moon and stars; 


the “lounge lizard,” the solar eclipse of 1925, and 
various other riddles for future archzologists to 
puzzle over. Church builders of the middle ages 
did the same thing, and architects of today miss 


DESIGN Part One 


Within the Crypt 


a special opportunity to humanize their work when 
they fail to utilize the possibilities of the medizval 


grotesque in recording contemporary history, 
types and mannerisms. The east elevation con- 
tains but three figures: Our Lord, in a central 
niche over the sanctuary window; and in the 
south pinnacle, St. Stephen, typifying the New 
Testament,—he was the protomartyr ; in the north 
pinnacle, St. John the Baptist, symbolizing the 
Old Testament. He was the precursor of Our 
Lord. The south elevation has the carvings and 
the heraldry of the cloister, and an interesting 
symbolization of the four winds, modeled by An- 
drew Dreselly, as a crowning motif for a small 
turret at the east corner of the south transept. 
Virtually all the other sculpture within and with- 
out the chapel is the work of Joseph Coletti, of 
Boston, while Mr. Dreselly modeled most of the 
architectural ornament. 

The exterior of the cloister displays the history 
of shipping in carvings at the junctions of the 
opening mouldings, beginning with the Santa 
Maria, and showing the Clermont, the Ann Hope 
and the Colorado. The cloister is fan-vaulted, 
with painted symbols of saints in the vaulting. The 
door at the west end of the cloister gives into the 
ante-chapel, and is known as the donor’s door, the 
door at the east end gives into the statio, and on 
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Details, Door from Statio to Lady Chapel 


either side are figures of the Angel Gabriel and 
the Virgin of the Annunciation. Similarly placed 
at left and right of the donor’s door are St. John 
and St. Nicholas, with the family arms of the 
donor in rich polychrome in the spandrel above 
the door. Completing the heraldic symbolism at 
this point, the colored shields and lozenge in the 
ceiling vaulting at this end of the cloister are 
those of St. John, St. Natalie and St. Nicholas. 
The donor’s door, made of teak, with splendid 
hinges and mounts, is intricately carved on the 
inside,—the doors throughout, indeed, being each 
an unusually fine piece of design, with wrought 
ironwork by Samuel Yellin, of Philadelphia. 
Standing, now, in the ante-chapel, further symbol- 
ism offers itself for study. To the left, on en- 


tering from the cloister, through the donor’s door, 
there is the south door, above which there is a 
carved representation of St. George with the 
dragon, above which, again, are the carved and 
painted coat of arms of the Bishop of Rhode 
Island, impaled with the arms of the Diocese of 
Rhode Island. High aloft, at the intersection of 
the ribs of the ante-chapel vaulting, is a large boss 
of St. George slaying the dragon, surrounded by 
a ring of wingless angels bringing heavenly aid. 
This is brilliantly painted in red and blue and 
white and gold, and the vaulting also has four 
other carved bosses, unpainted. These represent 
the palms of victory and cross of gold, the pea- 
cocks that symbolize immortality, the birds and 
grapevine, symbolic of St. George’s conversion, 
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Details, Door from 


and the fauna that symbolizes creation. The 
maze in the ante-chapel floor represents the diffi- 
culties of the Christian life as encountered in the 
progress toward the Resurrection as symbolized by 
the phoenix at the center. 

The space now covered by a tapestry on the 
west wall of the ante-chapel will at some future 
time contain an open balcony. In the northwest 
corner is the door to the circular stairway which 
leads up to the bell deck of the tower,—a door- 
way not only treated in the Spanish manner of 
Gothic, but with a painted carving of the arms 
of Columbus above it. Future historians may 
find in this a record of Mr. Cram’s recent jour- 
neyings in Spain, or simply historical symboliza- 
tion of the land in which the chapel is built. The 
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Spanish motif, however, carries further, for the 
end of the central core of the circular staircase, 
at the very top, terminates in a grotesque finial 
figure of Don Quixote——symbol of chivalry, if 
one insists on symbols, but better seen, perhaps, 
as one of those quaint and enigmatical surprises 
in which the Gothic buildings of Europe delight- 
fully abound. Above the colored arms of Colum- 
bus a figure of St. Christopher stands out from 
the wall on a corbel. The northeast corner of the 
ante-chapel will be the baptistry when it is com- 
pleted, and there will be an elaborate screen 
separating the ante-chapel from the choir-nave. 

There are stories in the mosaic floor, which is 
divided into three squares. The first of these 
(that at the west end) contains nine circles, with 
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coats of arms of the countries of the Old World 
whence came the first colonists to the New,— 
Genoa included, as a tribute to Columbus. There 
are eight: Ireland, England, Scotland, France, 
Holland, Spain, Genoa and Prussia, with the arms 
of the United States at the center. The next 
square contains the signs of the zodiac, surround- 
ing the sun, with Atlas in each of the four cor- 
ners. The third square contains 13 circles with 
the arms of the original states of the union. In 
the corners of the floor space, at either end of the 
whole, are animal symbols of the points of the 
compass: N., a polar bear; E., a moose; S., an 
armadillo; and W., a buffalo. N.E., a codfish; 
S.E., an alligator ; S.W., a prairie dog; and N.W., 
an eagle. The floor is laid in marble mosaic, dis- 
tinctly Romanesque, or even Roman in manner 
and therefore puzzling to those who see in Gothic 
only a rigidly stylized articulation of strictly ap- 
propriate forms. The truth of the matter is that 
many a Gothic church in Europe contains work of 
various subsequent, or earlier periods, and that an 
opus Alexvandrinum floor was brought from Rome 
to Westminster Abbey by Abbot Ware, in the 
fourteenth century. Thus also with the crystal 
chandeliers, which seem to some people less ap- 
propriate in a Gothic church than some contri- 
vance of wrought iron hoops and massive chains. 
The architects’ eclecticism, however, is supported 
here by ample precedent throughout France. Spe- 
cifically, for those who would be specific, the Ab- 
bave aux Hommes,—St. Etienne, at Caen. 

As was mentioned in writing of the plan, what 
would ordinarily be the nave must also, in a school 
chapel, partake of the nature of what would 
Fine, simple, rib vault- 
ing carries throughout. In the sanctuary there 
will eventually be a reredos and altar in keeping 
with the carved stonework of the walls. The 
intricate organ screen is rich in its iconography, 
with four pierced medallions, two at the right and 
two at the left. These represent the Creation, 
Nativity, Crucifixion and the Second Coming. 
The carved wood inverted cresting carries the 
word “Alleluya” in Hebrew, done in gold char- 
acters, and above this are the eight modes of 
music. The large circular motif in the center 
above these shows King David, and about him are 
St. John, St. Cecilia, St. Ambrose, and St. Greg- 
ory, Guido d’Arezzo, and Boethius. Above these 
figures, and below the inscription Te Aeternum 
Patrem Omnis Terra Veneratur are Orpheus, 
Ptolemy, Pythagoras and Arion with the dolphin. 
Surmounting the inscription there are small cir- 
cles in which appear the swan, Euterpe, Polyhym- 
nia and the nightingale, at the left and the right 
of a central motif of Apollo. This lower cresting is 
set off from the portion above by four carved 
finials of the archangels, Uriel, Gabriel, Michael 
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and Raphael. Above these, and to the left, is an 
angel blowing a trumpet; to the right is an angel 
playing a stringed instrument, and surmounting 
the whole intricate composition the inscription Te 
Deum Laudamus Te Dominum Confitemur in the 
uppermost cresting. . Certainly a piece of work in 
which design and craftsmanship combine to ef- 
fect a thing unusually fine. At the right of the 
sanctuary a door opens into the statio, which 
gives access to the lady chapel (the old school 
chapel), to the sacristy, to the door from the east 
end of the cloister, and to the stairs to the crypt. 

Some of the most interesting carving in the 
chapel is found here, in column capitals suggest- 
ing Romanesque as much as Gothic. The outer 
columns at the sides of the crypt door show sym- 
bols of the Incarnation,—Shadrach, Meshach and 
Abednego in the fiery furnace, and Daniel in the 
lion’s den. Here, also, the story from the Apoc- 
rypha, in which the angel grasps the prophet 
Habakkuk by the hair of his head. The inner col- 
umn capitals by the entrance door have to do with 
symbols of the Resurrection, showing Jonah and 
the whale, and Jonah entering the city of Nine- 
veh. From medieval mythology there is the sym- 
bol of the lion and cub, in which a male lion 
breathes life into the cub three days after it has 
been born dead. Last of all, there is the capital 
of the central column in the crypt, showing the 
four rivers of paradise,—Gihon, Tigris, Euphra- 
tes and Pison. The thought here is that these 
four rivers foreshadow the four evangelists, who 
poured forth, like rivers, their inspiration to the 
world. At the four corners are fruits of para- 
dise. St. Matthew, associated with the river 
Gihon, wrote for the Hebrews, hence the Hebrew 
inscription for the river; St. Mark, with the river 
Tigris, wrote for Greeks, hence the Greek inscrip- 
tion; and St. John, with the river Pison, was the 
herald of all. 

Three years in the building, and dedicated April 
23, 1928, we see this beautifully designed and 
carefully articulated chapel building in all its new- 
ness, even yet not complete, and not yet with any 
of that charm that the patine of age lays with gen- 
tle hands upon even the least consequeritial build- 
ing of antiquity. Yet, for all this, we see a high- 
ly and finely finished work. The St. George’s 
School Chapel is distinguished architecture, which 
cannot be said of too long a list of recent buildings 
in this country, or, for that matter, in Europe. 
Although we do not in too many instances seem 
to regard them, we have architectural standards 
in this country. This firm, past and present, is 
one of the associations of architects which has 
done its share in establishing and maintaining 
through several decades these standards by work 
as definitely stylized, and at the same time as 
definitely personal as St. George’s School Chapel. 
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Detail on Back 
VIEW FROM NORTHWEST 
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THE RELIEFS AND GRILLES OF THE CHANIN 
BUILDING VESTIBULES 


BY 


RAYNE ADAMS 


N writing about the reliefs and grilles which 
decorate the vestibules of the Chanin Build- 
ing in New York, one has a vague feeling that it 
may be necessary, quite at the outset, to take the 
offensive and establish, by way of bastions and 
barricades, some generalizations which will fore- 
stall to some extent the criticism to which these 
decorations will be subjected. Yet this need be 
an offensive of only the most gentle and retiring 
variety. It will have in it somewhat of the in- 
viting arrogance, I trust, which clothes the aggres- 
siveness of Montaigne’s preface in which he in- 
forms the reader, with much placidity, that if he 
doesn’t like the book, he need not read it. 

Most designs are conceived and executed with 
little thought. This may be regarded as a state- 
ment sufficiently broad to set the judicious griev- 
ing. Be that as it may, I think it no looser than 
many another generalization which, though a fic- 
tion, is useful. It would seem that the common 
run of decorative design,—in all the many arts,— 
follows along no intellectual line of effort which 
is in any way exacting. Most of us choose the 
easiest path. If we have to portray winter, we 
picture it as “‘a weak old king who feels, like Lear, 
upon his withered face, Cordelia’s tears.” And 
all select a bluebird as a symbol for happiness. 
The esthetic dreams of the world are built into 
the common clay of actuality by the use of a thou- 
sand thousand accepted conventions. When Ar- 
nold de Villeneuve discovered the book of the 
great Geber which was to bring him the secret of 
wealth and the secret of youth, he found the quest 
symbolized in two pictures and described thus :— 
“The first represented a flower with a blue stalk, 
red and white blossoms, and leaves of pure gold, 
which stood upon a mountain top, and was bent 
by a gust of wind which blew from a blood-red 
cloud. Around the flower was a circle of open 
eyes. Above the circle was a naked hand hold- 
ing a sword transversely by the blade. Below 
was a heart transfixed by what appeared to be a 
long pointed nail or spike. The picture upon the 
last page of the book represented a king with a 
golden sword in the act of killing a naked child, 
and a beautiful winged figure catching the blood 
in a crystal vase.” ... And so on. 

Of course it is charming; the fact that it has 
to do with the poignant story of Arnold gives the 
symbolism an emotional content. Yet even at its 
best, such symbolism bears with it the seeds of its 
own death; it sets up a convention the arbitrari- 
ness of which is only too apparent. It has too 


often a certain gross quality ; it lacks subtlety, and 
it is frequently labored. Yet,—and here 1s the 
crux,—the all-important question to be asked is 
this: is the picture, in the old fashioned words, 
good looking? Does it please the zsthetic sense? 
If it does, we may justifiably close our eyes to the 
labored symbolism and go on our way with the 
sure conviction that we have in some manner, 
through emotional stress, even for one brief in- 
stant, been born again. And this symbolism,— 
what is it but a kind of alphabet, or more proper- 
lv, a language? It is of course a language which 
we all know. But if the goal of art be Roman,— 
there are other roads to Rome. 

Many years ago, in a strange book by George 
Winslow Pierce, I came across these lines, and 
they brought me sharply to the realization of the 
possibilities of a symbolism which, though belong- 
ing to geometry, is of the essence of poetry: 

“My design on the cover, with its regular lines 
and heart-like curves, symbolizes the flower” of 
Love and Truth. The fruit developed at the cen- 
ter is a star, which is the emblem of Unchange.” 

What Pierce did was to make geometry ideo- 
graphic. And is our common alphabet more than 
a miracle of ideographic symbols transmuted into 
phonetic signs? Yet out of the alphabet and the 
languages which rise from it are built the appeal- 
ing dreams of much of our emotional life. Ham- 
let is a creature of the alphabet. And if one make 
one alphabet,—why not another? And if the con- 
catenation of events be conformable, as M. Aure- 
lius would have said, to the ends for which Nature 
destined it, we may have what is commonly called 
a work of art. At any rate, the effort to achieve 
such a construction would seem to be worth while. 
Naturally, no such alphabet,—no such symbolism, 
can be complete, and the more inelastic, the 
more recalcitrant the form of the art, the less sub- 
tle, the less satisfactory will be the symbolism. 
Nevertheless, in constructing a symbolic alphabet 
we give rein to our fancy, and as we develop the 
ideas based upon it, we have the assurance that 
there are, metaphorically, definite hooks on which 
to hang our hats. Good or bad, it will have a 
meaning,—if only for its inventor. The system of 
symbolism given, the final and momentous ques- 
tion remains: will it lead to an zsthetic result 
which will stir us? That however is, as the Greeks 
would have held, in the hands of the Fates. 

The ,Chanin Building’s vestibule reliefs 
grilles, designed and modeled by Rene Chambellan 
in collaboration with Jacques Delamarre of the 
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architectural staff of the Chanin Company, are an 
open expression of this attempt. The dominant 
idea which they have sought to set forth is the 
significance of geometric lines and their capacity 
to symbolize emotions and abstractions of thought 
and deed. God forbid, as the phrase goes, that I 
should here attempt to expand upon the psychol- 
ogy of geometric symbolism in the arts. Never- 
theless, one may lamely point out that a consensus 
of opinion (whatever it may be worth) has estab- 
lished certain characteristics which are associated 
with types of line and of form. For vexation or 
perplexity we all scribble a confused scrawl; the 
flowing curve suggests ease and grace; the circle 
suggest completeness ;—and so on until we come 
to those geometric lines and forms which have as 
yet not been so endowed with definite significance 
of this sort. Yet there is no reason why we should 
not make such endowment, and thus, armed with 
a quiver of symbols, build our geometric romance. 

For those who have stood before the Chanin 
vestibule’s grilles and wondered, saying, some 
demurely and others not, ““What is this all about, 
and why?”, it is not sufficient to answer them in 
their own manner and ask them, with Voltaire, 
‘Why is there anything?” The raison d’étre of 
these grilles is drawn from the life of a man who, 
in his chosen field, has achieved much,—and the 
aspects of his struggle and success have given 
Chambellan and Delamarre a theme which they 
have chosen to set forth forth in geometric sym- 
bols. In these reliefs and grilles they have envis- 
aged this life under two commonly accepted cate- 
gories,—that which sets forth the physical life 
and that which sets forth the mental life. This 
distinction, as every psychologist knows, is purely 
logical and artificial. That, of course, is granted; 
it is a convention, and it is artificial, just as all 
art depending on conventions is artifi¢ial. This 
distinction being granted, certain phases of devel- 
opment under each category are presented by a 
panel figure in relief supplemented by a grille 
design placed immediately beneath. In brief sum- 
mary, that series which represents the mental de- 
velopment shows these various groups: (1) Agi- 
tation. This portrays the first conscious stirrings ; 
the first doubts, the first questions and uncertain- 
ties. (2) Vision. We see here the representation 
of the birth of conscious planning and the forma- 
tion of a definite and compelling ideal. (3) 
Courage. This shows the man at work,—follow- 
ing out, with firm resolution and steady purpose, 
those ideals which are his, beset by obstructions, 
(4) Achievement. 
the fulfillment of his work. The physical series, 
which contains the groups named,—Activity, Ef- 
fort and Endurance, and Success,—exemplifies in 


yet achieving. Here we see 


its way the characteristics presented by the series 


showing the mental development. Of course, such 
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a presentation of the life romance of an individual 
can hardly hope to be inclusive of all the factors. 
Chambellan and Delamarre have elected to use, as 
it were, a palette of high colors in developing their 
thought. The treatment of the panels can hardly 
be universal; it applies only to a certain type of 
man who has seen clearly and acted energetically. 
The symbolism would have to be expanded to give 
us a sense of “‘the blue and the dim and the dark 
cloths, of night and light and the half light.” 

The supplementary grille panels, wholly geo- 
metric in conception, present a symbolism which, 
interpreted, bears out the meaning of the corres- 
ponding relief figures. I have chosen the relief 
called Vision and its supplementing grille design, 
to set forth as a typical example of the symbolism 
which runs through all the work. In the relief, 
showing a crouching figure, we see the vacant 
look,—‘“the light drawn backwards from the eye” 
—betokening introspection and concentration ; the 
bowed head characteristic of the thinker, and the 
supporting hands,—that gesture which has always 
something pathetic about, it—as though the strong 
hands of the body were giving support to the 
troubled mind. The mental world of this thinker 
is symbolically represented by the spiral convolu- 
tions, expanding in wider and wider sweeps, while 
his inspirations or impulses for action are marked 
by the indented, radial lines. The deepest inden- 
tation marks the definitive and determining in- 
spiration under the exgis of which he will, for 
good or ill, follow through his life to some sig- 
nificant end. The grille design supplementary to 
this relief, bears out this thought. The dominant 
inspiration is represented by the continuous ray, 
which, passing through the barriers of doubt and 
ignorance, pursues its unbroken way. Other in- 
spirations, other compulsions, are represented by 
the non-continuous rays; these are less perfect. 
The tangent rings, of successively increasing di- 
ameter, represent the successive phases of his life. 

Such, in its outline, is the meaning of the sym- 
bols used. Similar symbolism runs through the 
whole series. Its authors have had the ingenuity 
and the courage to envisage the union of the fixed 
forms of geometry with the unstable and evanes- 
cent attributes which form the unmeasurable sub- 
stance of the emotional and intellectual life. 
Whether the union has brought forth progeny 
whose esthetic quality will stand, is something 
for the critics to decide. As an expression of a 
method of achievement, the work may be char- 
acterized assuredly as not lacking in the spirit of 
adventure. For my own part, I confess that I 
have rarely looked upon relief figures which have 
struck me as more worthy of praise than these. 
To say that they are masterly is not enough ; they 
hold, for those of us who care for abstractions, 
what is far more important,—something of genius. 
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LREADY the multitudinous throng that finds 
its daily tasks in and about mid-town New 
York is accustomed to the Chanin Building, and 
tarries no more in its ceaseless coming and going 
to look upinto the sky. So quickly are the achieve- 
ments of this age accepted and assimilated! With 
imaginations released, perhaps, for more lofty 
flights after dark, there may be more whose eyes 
are drawn 670 feet aloft to an architectural island 
floating there in the sky,—the upper stories of 
the Chanin Building, floodlighted, glowing silent- 
ly and beautifully, seemingly in another world,— 
immeasurably removed from the clamorous life 
of the street level. 

But the Chanin Building must be seen as more 
than the latest great mid-town office structure, as 
more than merely the third highest of the towers 
of Manhattan. It is a splendid contribution to 
twentieth century architecture in that it power- 
fully rationalizes all the novel features of this 
new style,—and it is a splendid contribution to the 
architecture of all time because it is good design. 

The architects have not here compromised a 
fine vision either with major errors in scale or 
with minor trivialities. This is the realization of 
a fine vision of a great tower, rising sheer above 
a massive sub-structure. This base, itself a 
building of impressive proportions, is composed 
of receding masses, all mounting upward,—then 
the tower is given sheer height, uninterrupted, 
not weakened,—up to the vigorous silhouette of 
its top against the sky. At the street level there 
is interesting design,—detail where detail can be 
seen,—a bronze frieze along above the shop- 
fronts, unusual entrance shelters, with self-con- 
tained lighting, and above the street floor an all- 
over pattern of modeled terra cotta. There are 
those who feel that this pattern is out of scale, 
and that it is perhaps a dangerous architectural 
adventure from the point of view of design. But 
a change in scale may well prove to be one of the 
astonishing changes that twentieth century design 
brings with it. This is a large building, large 
‘nough, perhaps, to create a few laws of its own. 

If the major premises of twentieth century 





architecture are accepted,—and their acceptance 
cannot be long withheld,—even the most conser- 
vative must accept many minor expressions in 
design and ornament that are as logical a part of 
a Chanin tower as classic friezes were a logical 
part of the Parthenon. Like the New York 
Telephone Building, the Chanin Building is an 
impressive realization of the most hopeful predic- 
tions that were made years ago, when the zoning 


laws first imposed the set-back restriction on tall 
structures. At once it became necessary to de- 
sign in masses rather than in facades. The facade 
always offered too strong a temptation to create 
“paper” architecture. buildings were not so 
much buildings as they were sets of elevations,— 
and elevations, of course, had to be detailed, and 
they were! With a paper elevation tacked down 
on the drawing board, the crowning stories of a 
30- or 40-story building looked like as good a place 
to put a lot of fine detail as did the stories down 
at the street level. And, designing carefully “in 
scale,”—on paper,—the detail far up aloft usually 
corresponded exactly to the detail that was to 
be seen down at the entrance. The result was 
that buildings were detailed rather than designed. 

Now structures like the Chanin Building are 
designed in great vigorous masses, and are de- 
tailed only where detail will mean something,— 
that is, where it can be seen at fairly close range. 
The top of the Chanin tower is a splendid piece 
of mass design, being neither abruptly blunt nor 
weakly tapered off. At the risk of expressing 
what may be purely a personal reaction, though | 
believe there is more to it, I feel impelled to make 
here certain observations about this matter of 
terminating towers, and especially the towers of 
these new buildings of which mass and massive- 
ness make the keynote. Is it not a fallacy, and a 
contradiction of essential form, to weaken the top 
of a massive structure with a point or a spire? 
It is very often done, perhaps because of a linger- 
ing memory that the spires of Gothic cathedrals, 
pointing heavenward, give an effect of mount- 
ing upward, thus symbolizing the aspirations of 
man,— and so forth. But how about Durham 
Cathedral, with its superb, square-topped Nor- 
man towers? Or, for that matter, Westminster 
or Notre Dame? Given certain basic changes in 
manner and scale, what would the Woolworth 
Building gain in majesty without a spire? What 
would the Chanin Building look like with a spire? 
I do not mean to compare these two buildings, for 
they are expressions of two quite different eras. 
I merely want to raise the question as to whether 
or not there may not be something very like a 
sentimental fallacy about spires and points on 
towers,—some unexamined notion that they add 
an elegant and proper “finish.” In terms of ab- 
stract design (forgetting buildings), a cone or a 
pyramid is weaker than a cube. In the design of 
a massive building, can a tapering shape do any- 
thing but weaken the whole effect? As an ex- 


periment, imagine the New York Telephone 
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Building finished off with a pyramidal top! Per- 
haps it takes a little more courage to terminate 
a tower squarely and vigorously,—but that very 
courage is expressed in the resulting effect. It 
may be that tradition has such a strong hold on 
us that architects do not stop quite soon enough 
They complete 
a great four-square tower and, failing to realize 
its completeness, they top it off with slanting lines 
that defeat much of the effect of sheer height 

No such weak- 
Chanin Building. 


when they are designing towers. 


that they might have attained. 
mars the effect of the 
Looking up at its great mounting silhouette, it 
seems as though a successful architectural para- 
been accomplished,—a building that 


ness 


dox has 
possesses both mass and height. 
In the old days when the first “skyscrapers” 
began to amaze and slightly worry the architec- 
turally minded, the question of possible heights 
was much discussed. The whole idea was new, 
and skepticism flourished. It seriously 
doubted, by many, that the Flatiron Building 
would withstand wind. It 
might blow over! 
strably, impossible, though many daring seers 
voiced their belief that a day might come when 
automobiles almost as numerous as 
horse-drawn When the structural 
height limit of steel buildings came to be realized 


was 
a heavy broadside 
Flying machines were, demon- 


would be 
vehicles! 


as far greater than had ever been supposed pos- 
sible, it seemed to many that there must be an 
esthetic height limit,—that great a sheer 
height must prove distressing to the eye as well as 


too 


impossible of any legitimate architectural treat- 
ment. The new type of building has solved that. 
Now a great coordination of masses can be piled 


up to a height even greater than that conceived 


a generation ago for a tower, and from the sum- 
mit of there may rise a tower that 
climbs upward to an altitude far greater than 
that of the building it springs from. The result, 
as we now have tangible evidence, has a new and 


this mass 


vigorous beauty, entirely its own and entirely un- 
like anything the world has ever seen. The archi- 
tect no longer needs to decide whether he will 
design a massive building or a tower,—he can 
do both in one gigantic composition. The new 
apartment houses are rapidly realizing the pos- 
sibilities afforded by the terraces that lie upon the 
shoulders of their set-backs, and these are being 
utilized as gardens, far above the noise and con- 
fusion of the streets. There are terraces, too, on 
the shoulders of our new towering office buildings, 
and it cannot be long before these too will be 
utilized as glassed-in studios or “daylight” offices, 
-—perhaps whole rooms of glass, in which the 
modern executive will recoup from the sun’s 
energy what he expends in his daily labors! 
Returning once more to design, it seems indeed 


ARCHITECTURAL DESIGN 


Part On: 


that the architect’s only course in designing struc 
tures such as the Chanin Building, is to breal 
courageously with the past. There is no architec 
tural precedent for this new type, and if old de- 
tails are to be used at all they must be used very 
sparingly and in a much modified form. Th 
Chanin Building does not need pilasters and gar 
lands and consoles and all those old familiar bits 
of bric-a-brac that have well and faithfully served 
their purpose through many years, and it has 
been found that it is only ridiculous to set urns 
and obelisks on the parapets of the great set-backs 
of the new buildings,—a practice at first followed 
through some lingering notion that this might 
confer a refining touch,—when the very scale and 
majesty of the whole composition magnificently 
transcends any necessity for there being such 
artificial and relatively trivial accessories. 
EKpitor’s Note. No presentation of the Chanin 
Building could do it justice or be complete with- 
out some description of the very remarkable and 
beautiful entrance vestibules, concourse and eleva- 
tor lobby. All of the interiors of the public part 
of this structure as well as the superb suite of 
offices to be occupied by the Chanin firm on the 
52nd and 53rd floors were designed and executed 
by the architectural department of the Chanin 
Construction Company, of which Irwin S. Chanin 
is president and J. L. Delamarre, the department 
head. These lobbies and the concourse are splendid 
examples of the unlimited possibilities of the 
modern style of interior architecture and decora 
tion. Here, as may be judged from several illus- 
trations shown on the plate pages, marble and 
bronze have been combined in. most interesting 
and artistically original designs. Rayne Adams’ 
article on the reliefs and grilles of the main foyer 
or concourse, which extends through the build- 
ing from 41st to 42nd Street, gives an excellent 
idea of the immense amount of thought and study 
which was expended by Mr. Chanin and his able 
assistants on the design and decoration of the 
public areas. Unlike the architectural decoration 
found in the interior of the New York Telephone 
Building, where floriated forms were chiefly used, 
geometrical shapes and devices in wnusual and 
beautiful designs here characterize all of the 
architectural ornamentation. The use of colored 
marbles combined with brass and bronze for the 
walls and floors gives a warmth of color which 
is one of the features of all modern interior de- 
sign. The treatment of the several show windows 
opening from the stores onto the concourse has 
a distinctly contemporary French feeling. Dec- 
orative bronze door frames and over panels are 
of particular interest. Such details as the large 
lanterns of the concourse, the directory board, 
the mail box and the doors and walls of the ele- 
vator lobby have been designed with great care. 
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VIEW FROM EAST 41ST STREET 
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ENTRANCE DOORS IN LOBBY 





Photos. Albert Rothschild 
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BALTIMORE & OHIO RAILROAD OFFICES 
CHANIN BUILDING, NEW YORK 
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BALTIMORE & OHIO RAILROAD BUS TERMINAL 
CHANIN BUILDING, NEW YORK 
SLOAN & ROBERTSON, ARCHITECTS 
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TWICKENHAM HOUSE, ABINGDON, BERKS. 


BY 


HAROLD DONALDSON EBERLEIN 


TT WICKENHAM HOUSE, in East St. Hel- 
| en’s Street, at Abingdon, is a very old house, 
much older than one would fancy from its exte- 
rior. As a matter of fact, there are records of 
the house in Shakespeare’s time, and documentary 
indications are not wanting to show that it was 
not new even then. Its appearance, however, 
within as well as without, utterly belies its real age. 

Like many other old houses to be found in the 
towns, villages and open country, throughout the 
length and breadth of England, Twickenham 
House wears the livery of the eighteenth century, 
a garb put on when it had already attained mature 
years. In its decorous Georgian exterior it bears 
witness to the great building activity that marked 
the period when the merchant and professional 
classes had become prosperous and were able to 
spend money as never before. Their new pros- 
perity prompted them to remodel their dwellings 
in the elegant manner of the day, and to surround 
themselves with material comforts and conve- 
niences that the limitations of older domestic 
architecture could searcely yield them; the Clas- 
sic mode was more closely in accord with the 


changed manners and wants of the period. Con- 
sequently, over and above all the new construction 
then going forward in town and country, there 
took place an unprecedented amount of remodel- 
ing and refronting. The fashionable process of 
reconstruction became at times almost a mania, 
and it often altered the aspects of whole streets. 
Rows of houses shed their wonted medizval 
features and blossomed forth with all the orderly 
amenities of new Georgian fronts. Internal struc- 
ture frequently remained untouched, but re-faced 
exteriors were to be seen on every hand. 

Those who could afford to do so did not stop 
at encasing the outsides of their old houses in 
new Classic jackets ; they extended the rehabilitat- 
ing program to remodeling and refinishing the in- 
teriors, conformably to whatever happened to be 
the current phase of the approved style; more- 
over, they often undertook extensive enlarge- 
ments as parts of the schemes. There was money 
to spend, and there was a spirit of emulation 
abroad. Though labor was cheap and money had 
a relatively greater purchasing power than it has 
now, not a little of the remodeling was carried out 
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STREET ELEVATION 
TWICKENHAM HOUSE, ABINGDON, BERKS. 
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FRONT DOORWAY 
TWICKENHAM HOUSE, ABINGDON, BERKS 
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Garden 


at large expense, even when gauged by later 
standards. Masterly craftsmanship was thoroughly 
appreciated, and not only desired but demanded. 
Enthusiasm for the best carving, paneling, decora- 
tive plasterwork, wrought iron and gauged brick- 
work, the masonry in brick and 
stone, meant expenditure with unstinted lavishness. 


besides finest 
Twickenham House is a typical example of 
So 
complete was the transformation it underwent 


thoroughgoing eighteenth century renewal. 


that not a vestige of the house’s former aspect 


was left visible. It is only when the walls and 


timbers are closely examined that the earlier 
structure comes into evidence. The outer walls, 
street front, garden front and north side— 


brickwork after the best 
manner of the period; the interior was wholly 


were encased in new 
refinished with equal pains, and every item, both 
in design and execution, is of the choicest qual- 
ity. Everywhere, both inside and out, is the un- 
mistakable impress of the eighteenth century. 
There is a tradition locally current that Inigo 
Jones designed Twickenham House but, if that 
great English Palladian ever had anything to do 
with it, all traces of his connection have vanished. 
The manner is that of many years after Jones 
gathered to his fathers. 

Unlike the majority of houses that were re- 
modeled and refaced during the era of Georgian 


was 


renewals, Twickenham House reveals plain evi- 
dence of having passed through several successive 


Front 


phases of alteration, although the greater part of 
the work indubitably belongs to the mid-eight- 
eenth century. This fact does not in the least 
lessen the building’s charm. On the contrary, all 
the features are so extremely good, and the items 
of different dates are so admirably blended, that 
the composite result gains a piquancy not always 
attaching to fabrics cast in their final form at one 
time. A somewhat unusual feature of the plan 
is the presence of two courts,—the outer or car- 
riage court, and the inner or stable court. In the 
outer court is the old mounting block with a ken- 
nel for the watchdog beneath. Inside the house, 
various things happened during the process of 
reconstruction to bring the arrangement into con- 
formity with the ordered regularity of Cutassic 
plan. The main body of the house is vi 
square in plan, and on the ground floor tl ve 
the drawing room, dining room, living’ room, 


ually 
are 


study, stair hall and corridors; the servants’ hall, 
kitchen and domestic offices are in part of the 
Above 
stairs the plan follows the same general scheme 
as below, the servants’ quarters being in the up- 
per story of the wing. The east front of the 
house fronts upon a terrace overlooking the gar- 
den which all the way down to the 
Thames; the stable court wall and the continuing 
greenhouses (not shown on the accompanying 
plan) give a shelter on the north and afford a 
“sun trap.” The west or street front is of red 


north wing back of the carriage court. 


extends 








le 
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Stable Court 


brick with limestone trimmings, and the splayed 
lintels above the windows are of rubbed brick. 
The cornice, be it noted, is of stone. Brick with 
a blue-gray, half-vitreous surface, once quite com- 
monly used in the neighborhood, appears on the 
east or garden front, but the lintels above the 
windows and likewise the sides of the openings 
are defined with red brick, thus imparting a very 
agreeable color interest to the elevation. The roofs 
are covered with small red flat tiles. 

\n exceptionally pleasant feature of the gar- 
den elevation is the octagonal half-cupola, one 
side of which goes into the slope of ‘the roof. 
This was obviously added at the close of the 
eighteenth century, as we may see by the evidence 
of t! accompanying plates of drawings which 
show e exquisite refinement and delicate propor- 
tions 01 moulding profiles in vogue at that period. 
It was about the same time that the living room 
and dining room windows were cut down to the 
ground and fitted with two-leaved glass doors, in 
the French manner. It was also at this period 
that the windows of the south bedroom, above the 
dining room, were cut down to the floor and the 
iron balcony added outside them. In the dining 
room there is an exceptionally fine Rococo chim- 
neypiece. The carving is elaborate and exquis- 
itely wrought, but it will be seen that the propor- 
tions of the intricate details are somewhat more 





substantial than was ordinarily the case with con- 
temporary work of this sort in France. Apart 
from the chimneypiece and excellent paneling, 
the dining room is further distinguished by its 
three door casings of two types, one of which is 
shown in the plates. The door casings in the hall, 
too, are of an unusually interesting type and in 
their design plainly show influence derived from 
a French precedent of the late seventeenth cen- 
tury. The top motif is strongly reminiscent of 
treatments employed by the great French archi- 
tects of the Grand Monarch’s time. The detail 
of these doorways in the hall appears in one of 
the plates that also shows the arcading on the 
south wall of the entrance and stair hall, on the 
opposite side from the staircase. One of the most 
engaging features of the interior is the little vault 
ed corridor of four bays leading from the back 
of the stair hall to the garden door and the ter- 
race. It has all the grace and distinction attach- 
ing to its Italian Renaissance prototypes. The 
customary proportions, diminished to accord with 
the scale of the house, have lost none of their ele- 
gance of ensemble in the course of translation to 
fit a Georgian interior of modest size and char- 
acter. It is another example of how English 
architecture has always profited by contact with 
Italian precedent, making it peculiarly its own 
and stamping it with a strongly national quality. 
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CHOOSING STRUCTURAL SYSTEMS AND MATERIALS 


PART II—EXTERIOR WALLS AND WATERPROOFING 


BY 


THEODORE CRANE 
ASSOCIATE PROFESSOR OF BUILDING CONSTRUCTION, YALE UNIVERSITY 


INCE the earliest days, walls have served 
mankind as enclosures for the purpdése of 
protection. Many and various methods have been 
used, depending upon the material available and 
the skill of the builders. In ancient and medizval 
times the stone walls of isolated residences, three 
or four stories in height, were often of masonry 
6 or 8 feet in thickness. Such were not necessary 
as supports for floors or roofs, but every foot 
added a definite increment to the time required by 
an enemy to effect a breach. Through long ages 
military considerations played a large part in the 
construction of most important structures, even 
within the limits of walled cities, and military 
motifs, such as crenelations and machicolations, 
still appear in the architecture of today. 
With the development of modern artillery and 
the resulting futility of offering even massive 
masonry as a target for heavy ordnance, military 
necessity, of course, ceased to exert an influence 
on construction. In modern buildings, the utili- 
tarian purpose of walls is to support incumbent 
loads, resist the inclemency of the weather, and 
give a certain amount of privacy to those within. 
Artistically, their exterior and interior finishes, 
thicknesses and disposition, must meet the archi- 
tectural demands. It is not mere banality to re- 
hearse these all too obvious requirements. In our 
search for combinations of materials, the use of 
which will effect the greatest economy, these sim- 
ple, basic principles are often lost to view in the 
mist produced by modern advertising and high 
powered salesmanship. That our present methods 
of construction are a complete success, few would 
have the temerity to affirm. It would seem de- 
sirable to advance step by step in our considera- 
ion of anything as important as wall construction. 
' is not easy, for instance, to make tall buildings 
iter-tight against wind-driven rain. Some of 


the most important structures in New York have 
caused no end of trouble, simply because their 
walls do not serve the basic requirement of being 
satisfactory enclosures. The pity of it is that 
these conditions are preventable; even with the 
limitations of our present knowledge, the pro- 
fession knows how to build tight walls, and work- 
men properly supervised are capable of doing it. 

Proportioning Footings. Let us first consider 
the requirements of stability or structural strength 
and commence at the bottom or foundation of the 
wall. Structures may rest upon rock, soil, or 
piles. The choice of footings for the support of 
piers or columns was referred to in the April is- 
sue of THE ARCHITECTURAL Forum. Bearing 
walls and load-carrying partitions occur princi- 
pally in buildings of only a few stories in height, 
and the footings are usually built of concrete 
with sufficient width to bring the load per square 
foot within the permissible bearing value of the 
soil. This would be a very simple matter were 
it not for the fact that most soils are compres- 
sible when subject to even moderate loads, well 
within the limits of ordinary practice. This fact 
makes it necessary to widen footings under piers 
and chimneys, or other masses of masonry, and to 
make proportionment of footing areas on the ba- 
sis of dead load alone, or in combination with a 
small portion of the live load. This matter re- 
ceives careful attention on the part of the engi- 
neer when he is employed to design important 
structures, and it should not be passed over too 
lightly by the architect if he would have his build- 
ings settle evenly and avoid unsightly cracks. 

To illustrate the application of this principle, 
consider the case of a three-story-and-basement 
school building with exterior bearing walls and 
interior columns supporting any type of fire-resis- 
tant floor system. Under most building ordi- 
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Left: The Membrane Method of Waterproofing 
Right: The Plaster-Coat Method 


nances the classrooms would be designed to sup- 
port a live load of 75 pounds per square foot. 
Published investigations by the Building Code 
Committee of the Department of Commerce lead 
us to believe that normal occupancy would result 
in an actual live load, including pupils and desks, 
of between 10 and 14 pounds per square foot. 
The constant and not the occasional loads are 
those that cause settlement. It is also true that 
the proportion of live load to dead load is much 
higher for the interior supports, such as columns, 
than for the exterior walls. If we design our 
footings for the entire live and dead load, wuith- 
out other proportionment, the interior footings 
will exert a much lighter soil pressure, owing to 
the fact that 60 or perhaps 65 pounds per square 
foot of live load are non-existent. In order to 
avoid the possibility of the exterior walls’ settling 
more than the interior of the building, it is not 
only necessary to design the footings of adequate 
sizes to carry, with the allowable soil pressure, 
the full design load of the buildings, but also to 
proportion them, as in this case, on the basis of 
the dead load alone. 

Foundations resting upon piles present a con- 
dition entirely analogous to soil-bearing footings. 
Piles may be driven to refusal, or their sustain- 
ing power may be due to “skin friction.” In the 
latter case they will probably be subject to greater 
settlement than if their ends reach an impervious 
stratum. The most critical condition is where a 
portion of a building rests on rock, or other un- 
yielding material, and the remainder of the struc- 
ture is supported by a compressible soil or piles 
subject to settlement. 

As the function of basement walls is purely 
structural, use should be made of the cheapest 
material that will give support and impermeabil- 
ity. The latter requisite, as applied to masonry, 
is a somewhat relative expression, and it is often 
economical to accept a system of drainage in 
lieu of absolute water-tightness in basement con- 
struction. This principle is acknowledged in the 
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design of some of our largest buildings, where 
sub-cellar drains, sumps and automatic pumps are 
installed, as well as in residence work where land 
tile are used around the exterior footings. Con- 
crete,. plain or reinforced, is probably the most 
popular material for basement walls in many sec- 
tions of this country. There is no question about 
its load-carrying capacity, nor its ability when 
properly reinforced to resist the pressures due to 
earth thrust and surcharge. The chief difficulty 
arises in the fact that, as ordinarily built, concrete 
does not fully resist the passage of ground water; 
neither does rubble masonry or the other mate- 
rials ordinarily used for basement walls. 
Waterproofing. It would seem to be the general 
practice in building construction where brick or 
stone masonry is required to resist any appre- 
ciable head of ground water, to employ an ap- 
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Rough Flush Joints, of Coarse, Dry Mortar Cannot 
Be Expected to Be Rain-tight in Exposed Locations 


plied waterproofing. Such is usually of the mem- 
brane or of the “cement-coat” variety, although 
certain methods employing bituminous compounds 
are occasionally used without a membrane, and 
the so-called “iron process,” referred to later, may 
be applied to brick walls. Owing to the fact that 
concrete is manufactured on the site, it is pos- 
sible, in the case of this material, to use integral 
compounds. This fact has been the genesis of a 
great and widely advertised industry. There does 
not seem to be any valid objection to the use of 
accredited admixtures in concrete work, and in 
fact many of them have a distinct value for wa- 
terproofing purposes. The unfortunate part of 
the situation is that emphasis has too often been 
laid upon the use of proprietary compounds in- 
stead of upon good workmanship. Good concrete 
is reasonably impermeable to water, but poor con- 
crete cannot be made so by the use of any ad- 
mixture yet placed upon the market. 

The subject of waterproofing concrete walls 
has received a great deal of attention during re- 
cent years. Broadly speaking, the various sys- 
tems at present in general use are :— 

1. The membrane method, employing layers of 
felt, jute or cotton drill laid in pitch or asphalt, or 
some composition of bituminous materials. 
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A Well Compressed, Weathered Joint: Helps Make 
Walls Tight Against Wind-driven Rain 


2. The “plaster-coat” method, being the appli- 
cation of two coats of cement mortar, containing 
a waterproofing compound, to face of wall. The 
total thickness is normally 54 to 34 of an inch. 

3. Integral compounds, which are added as 
dry ingredients to the cement, or as liquids to the 
mixing water, for the purpose of making the con- 
crete itself more impermeable. 

4. Various spray, brush, mop and trowel ap- 
plications to walls below grade, generally em- 
ployed where no hydrostatic pressure exists. 

The problem of choosing the best type of wa- 
terproofing is so dependent upon the particular 
conditions of the particular work that it is ex- 
tremely difficult to give any general rules. The 
membrane method, employing a good quality im- 
pregnated fabric with an elastic binder, can be 
successfully used against high pressures, but the 
cost is often very high. For comparatively shal- 
low basements, the membrane can be applied to 


.the exterior, but when the outside of the building 


below grade is inaccessible, the cost of interior 
application, with the accompanying seal, makes 
the operation proportionately more expensive. 
Some of the largest buildings in New York have 
exterior walls sunk by the caisson method, 50 to 
70 feet below ground-water level. On such opera- 
tions the so-called “plaster-coat” method, applied 
to the interior of the wall surfaces and to the 
cellar floor, has been successfully used. It should 
be remembered, however, that the concrete walls 
are often 6 or 8 feet in thickness, and that a sys- 
tem of drainage is usually installed below the cel- 
lar floor, connected to a central sump and re- 
lieved by automatic pumps. Furthermore, the 
mortar is carefully prepared with Portland ce- 
ment mixed with a well graded sand and an ef- 
fective waterproofing compound. The success of 
such work done by trained mechanics, under ex- 
pert supervision, is no reason to accept this meth- 
od where technical skill is unavailable. 

The principle of waterproofing the concrete 
composing the wall, instead of applying surface 
applications, has very interesting possibilities, but 
under the conditions ordinarily encountered in 
building construction, it requires the greatest care 
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A Typical Spandrel-Beam Construction That Frequently 
Causes Leakage 


if the work is intended to withstand any appre- 
ciable head of water. The concrete should be 
composed of well graded aggregates propor- 
tioned for maximum density. The mixture should 
be thoroughly homogeneous and as dry as may 
be consistent with perfect “workability.” Some 
waterproofing preparations add to the plasticity 
of the mixture, thereby lessening the amount of 
water required for placement, which results in a 
stronger and more impermeable concrete. It is 
also claimed that the addition of certain com- 
pounds causes a more complete hydration of the 
cement. The use of calcium or ammonium stea- 
rate, which is the active ingredient of numerous 
waterproofing compounds, has been found to 
greatly reduce the capillarity of mortars, but this 
effect is of much greater comparative value 
against wind-driven rain above grade than against 
hydrostatic pressure below ground. Another meth- 
od of integral waterproofing consists of intro- 
ducing 2 or 3 per cent of inert material for the 
purpose of filling the voids of the concrete. The 
object is excellent, but unfortunately the air and 
water voids in the completed mass, which do af- 
fect permeability, cannot be so easily filled. 

The whole subject of integral compounds has 
given rise to so much acrimonious discussion that 
it is a very delicate field upon which to trespass. 
The proposed building regulations promulgated 
by the American Concrete Institute have very 
consistently avoided any reference to the subject, 
from the first “Standard Building Regulations” 
published in the “Proceedings” of 1917, to the 
tentative “Joint Code” published in 1928. It is 
not the function of a building code to control de- 
cisions in regard to methods of waterproofing. 
The various “Joint Committees” on specifications, 
however, have taken a real interest in the subject. 
In 1926 the “Final Report” of the old Joint Com- 
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A Typical Spandrel-Beam Construction Showing a 
Recommended Method of Flashing 


mittee could hardly be said to encourage the use 
of integral compounds; in 1921 the “Progress 
Report” of the new “Joint Committee” said that 
“Integral compounds shall not be used”; the 
“Final Report” in 1924 contained the specifica- 
tion that “Integral compounds shall not be used 
for waterproofing unless specifically authorized 
by the Engineer.” This committee represented 
four of the leading professional societies, and 
there was no higher authority in the field at that 
time. On the other hand, we have a record of 
excellent results obtained by the better grade of 
waterproofing compounds, where they have not 
been expected to do the impossible and have been 
used with a just appreciation of their limitations. 

When employing this method of waterproofing 
basements against actual pressure, it is essential 
that the floors and walls be properly keyed to- 
gether, that laitance and honeycomb be eliminated, 
and that complete homogeneity as well as a tight, 
interlocking bond be obtained between the con- 
crete comprising sections poured at different 
times, such as that placed on successive days. 
The fact that these conditions are extremely dif- 
ficult to obtain, is adequate reason for reserving 
this system of waterproofing for wor« executed 
under the strictest supervision. 

Brush and spray applications should generally 
be considered more in the nature of dampproofing 
than waterproofing treatments. However, there 
are at present materials falling under this classi- 
fication, such as an emulsified asphalt, which seems 
to be satisfactory against a considerable head. 
Furthermore, the “iron process,” which consists 
in applying three or more coats of iron dust, 
mixed to a cream with water combined with 
varying amounts of Portland cement, has been 
used successfully on basement walls where com- 
paratively little pressure existed. Nevertheless, 
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the chief value of these preparations is for damp- 
proofing basement walls and as surface coatings 
above grade, to reduce the permeability of mason- 
ry. Of course, only the colorless compounds can 
be used on the exteriors of buildings, but the 
bituminous compounds are usually to be recom- 
mended on other than exposed surfaces. 
Masonry Walls. Omitting special types of con- 
struction peculiar to certain localities, exterior 
masonry walls above grade are usually built of 
brick, stone, concrete, load-bearing terra cotta, or 
cement block. All of these materials have suffi- 
cient structural strength, and when built into 
masonry walls of the thickness called for by good 
practice and code requirements, they furnish ade- 
quate support to carry imposed loads. In other 
words, if the exterior finish of the building is to 
be brick, either terra cotta, “back-up tile” or com- 
mon brick can be used for the body of the mason- 
ry wall. In most climates an air space is neces- 
sary to avoid condensation, so if solid brick is 
used the wall should be furred, preferably with 
terra cotta. The requirements of appearance, 
structural strength and insulation will then be sat- 
isfied, but it remains to make the wall rain-tight. 
Brick is one of our oldest manufactured ar- 
ticles. Its origin as a structural material is lost 
in antiquity, many thousand years ago, but it is 
not a uniform product. Architecturally, this is 
an immense advantage, permitting a pleasing vari- 
ation in texture and color of wall surfaces. Strue- 
turally, it implies the necessity for accurate speci- 
fication in order to obtain the best results. Most 
bricks are sufficiently impermeable to shed water 
on vertical surfaces. Standard requirements elim- 
inate the soft “salmon” bricks or those that fall 
below a minimum compression strength, and often 
they place a maximum limit upon the absorption 
of about 15 per cent by weight. But it is not cus- 
tomary to place a minimum requirement upon the 
absorption, nor to specify a low limit on the 
modulus of rupture. Face brick, similar to those 
used recently for a building in southern New 
England, give an absorption of less than 2 per 
cent. The walls constructed of these units showed 
a lack of bond between brick and joint, which 
was a contributary cause of serious leakage. 
Weatherproof Brick Walls. It is probably true 
that most of the trouble from leaky walls is not 
due to the quality of the materials, but to the 
faults of execution, and it occurs principally at 
floor levels in skeleton buildings, along parapets, 
and around openings. It would appear, however, 
that care should be exercised in the choice of 
brick for exterior use in exposed locations, and 
preference placed upon those which have enough 
absorption to draw the mortar into the pores, 
without being sufficiently porous to become water- 
soaked during hard, driving rains. Furthermore, 
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Spandrel-Beam Waterproofing 


the specification for thoroughly “wetting all brick 
immediately before laying” is one that should be 
considered in the light of the characteristics of 
the particular brick to be used, and not as a 
standard clause. Neither should brick be laid in 
weather even approaching the freezing point with- 
out due precaution. The technology of brickwork 
is a subject which merits, and is at present receiv- 
ing, very serious consideration. It is to be hoped 
that the building departments of our municipali- 
ties will, in the near future, avaii themselves of 
the information offered by our scientific commit- 
tees and manufacturers’ associations. To specify 
a limiting value for the compressive strength of 
brick probably results in eliminating very soft, 
underburned material, but this requirement is only 
remotely related to the strength of the wall which 
the specification is supposed to safeguard, as fail- 
ure seems to result from the breaking of the brick 
and not from their crushing. As there is not a 
definite relation between these two types of stress, 
it would seem desirable to specify a minimum 
value for the modulus of rupture. 

The character of the joints, as well as the bond 
between mortar and brick, plays an important 
part in making walls rain-tight. With all due re- 
spect to architectural considerations, thick joints 
of coarse, dry mortar should be avoided in ex- 
posed locations. The raking out of joints is only 
a littlke more harmful than the ordinary method 
of “striking” a flush joint by which the mortar is 
torn by the trowel and often actually drawn away 
from the side of the brick. A vast amount of 
trouble within the last few years, particularly on 
the tall buildings in New York and Philadelphia 
and hotels at Atlantic City, has proved that the 
proper construction of the joints is of vital im- 
portance. It is desirable to point the joints with 
the same mortar that was used in laying the wall, 
as a richer mixture gives greater contraction on 
setting. A waterproofing compound such as am- 
monium stearate, which has been definitely proved 
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Los Angeles Public Library, Under Construction, Showing the Use of Poured Concrete for Exterior Walls 


3ertram Grosvenor Goodhue, Architect. 


to reduce capillarity, is strongly recommended. 
The correct amount is about 2 per cent by weight 
of the cement. A normal, cement-sand-lime mix- 
ture should be used, but the sand should be care- 
fully chosen as clean, not too fine, and well grad- 
ed. In the operations of pointing, particular care 
should be exercised to thoroughly compact the 
mortar; a so-called “rodded” joint or a well 
pressed “weathered” joint is to be preferred. 

The choice of the bond is not an important 
matter from a structural viewpoint, as all stand- 
ard bonds give adequate strength. If 8-inch walls 
are used, it is necessary to thoroughly bed the 
through headers, and two coats of bituminous 
dampproofing on the interior give excellent in- 
surance, although inadequate to overcome any se- 
rious defects such as settlement. Fortunately, 12- 
inch walls are required for all important build- 
ings, and the longitudinal mortar joint should 
serve as a water break. 

The design of details, as well as the quality of 
the work, should be given serious consideration 
if exterior masonry walls are to be made tight 
against wind-driven rain. It is very important 
that drips be provided on all projecting or capping 
members, such as parapet copings and window 
sills. Stone sills with lugs are less likely to leak 
than those of the “slip sill” pattern. The upper 
surfaces of masonry units should also have a pro- 


Carleton Monroe Winslow, Associated 


nounced slope or wash. It should hardly be neces- 
sary to say that flashings must be properly de- 
signed and gutters and leaders be of adequate 
proportions, yet much trouble is due to the neglect 
of these items. Particularly troublesome is the 
leakage through vertical joints in brick sills and 
parapets. These should be pointed with mortar 
containing a water-repellent, such as ammonium 
stearate, and flashed entirely across the wall with 
copper or with a high grade membrane, as the 
latter is quite effective and much easier to use. 
The backs of parapets should also be flashed with 
metal or membrane and not merely painted with 
a “black waterproofing.” A great deal of serious 
leakage results from poorly designed parapets, 
and even if water is prevented from entering the 
building by flashings carried across the wall at 
the roof level, efflorescence may appear upon the 
exterior unless the inside is rendered impermeable. 

Elastic cement should not be counted upon to 
make tight the vertical joints between natural or 
artificial stone, employed for cornices and cop- 
ings, except when it is impracticable to flash. In 
most cases a metal or membrane flashing can be 
installed as illustrated by the standard construc- 
If this is not 
feasible, a high grade elastic compound should be 
chosen that will not stain the stone nor quickly 
decompose under climatic variations. It is ques- 


tion employed for cornice work. 
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The Los Angeles Public Library, Nearing Completion, Showing the Architectural Effect Obtained 


Carleton Monroe Winslow, Associated 


Bertram Grosvenor Goodhue, Architect. 


tionable, however, if any material on the market 
will permanently close vertical joints on exposed 
work. The principal use of elastic cement, or 
more properly of caulking compounds, is to make 
weather-tight joints around openings. Wood 
frames in masonry walls should be packed with 
oakum on top of which a beat of elastic cement 
can be run beneath the staff bead. The same ma- 
terial is used to advantage in making tight the 
junction between the wood sill and the supporting 
masonry. A similar process, without the ‘use of 
oakum, can be successfully applied to the setting 
of steel or hollow metal frames in masonry walls. 

Waterproofing Spandrel Beams. One of the 
most frequent sources of trouble on structural 
steel buildings, is lack of proper flashing at span- 
drel beams. The typical “cinder arch” floor con- 
struction, so widely used in parts of the East, of- 
ten results in providing practically no resistance 
to wind-driven rain other than a 4-inch brick or 
stone veneer. As this condition occurs at all 
floor levels, it is hardly any wonder that a large 
number of our tallest buildings have developed 
serious leaks. This situation has lately received 
onsiderable study on the part of some of our best 
builders, assisted by waterproofing engineers. On 
new work of the better class a membrane is em- 
ployed, often backed up by a trowel coat of mas- 
tic. It is first necessary to fill with brick the 
space between the flanges of the beam, bending 


the ends of the floor slab reinforcement out of the 
way. A bed of cement mortar is then laid on top 
of the floor arch, along its outside edge, to form a 
base for the waterproofing. The membrane and 
mastic are applied, as shown in the sketch, in- 
cluded here, when the brickwork of the veneer 
has reached the first course below the bottom 
flange of the spandrel beam and is built into the 
masonry, continuing over the top of the floor 
arch a distance of 3 or 4 inches beyond the inside 
face of the wall. The membrane is placed on 
three sides of ordinary wall columns and upon 
all four sides of corner columns. These precau- 
tions apply to stone as well as to brick veneer. 
Efflorescence. The problem of making exte- 
rior walls rain-tight is closely associated with that 
of efflorescence. Soluble salts are always present 
in varying amounts in cement, brick and terra cot- 
ta; if such come in contact with moisture, by rea- 
son of inadequate flashing or leaky joints, they are 
likely to be carried in solution to the face of the 
masonry and there deposited as white coatings 
which not only disfigure the wall, but actually ex- 
foliate the surface. Efflorescence consists of va- 
rious compounds, principally sulphates and chlor- 
ides of sodium, potassium, calcium and magne- 
sium. Because the formation of minute crystals 
takes place under the surface, as well as upon the 
face of the wall, serious scaling often results. 
Some excellent research work has lately been 
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The Biology Building, California Institute of Technology, Illustrates a Design Particularly Suited to 


Reinforced Concrete. 


The Wall Surfaces Were Later Stuccoed 


Mayers, Murray and Phillip, Architects 


devoted to the investigation of these phenomena, 
from which it is possible to make definite recom- 
mendations to eliminate, or at least to materially 
lessen, this evil. In the first place, the design 
should provide for thorough flashing and require 
adequate drips on all projecting members. Fine 
buildings should have a highly impermeable 
course such as granite, at the ground level, and 
every type of masonry structure should be provi- 
ded with a layer of membrane with mastic sepa- 
rating foundation from superstructure, to pre- 
vent water being drawn up from the basement 
walls by capillary action. Natural stone veneer 
should be laid in mortar made with a non-stain- 
ing cement, preferably waterproofed with cal- 
cium or ammonium stearate. The unexposed sur- 
faces of the stone can best be protected by a heavy 
parging of the same mortar that is used for set- 
ting. If a coat of “black dampproofing” is pre- 
ferred to the use of mortar, it is recommended 
that the material selected be given a thorough in- 
vestigation, as some preparations offer but little 
resistance to the action of either sodium, mag- 
nesium or calcium sulphate. 

Although it is not customary to lay brick ve- 
neer in a mortar containing non-staining cement, 
this would appear at times to be a very sensible 
procedure, as much of the efflorescence on brick 
walls seems to come from the cement. Both the 
ordinary Portlands and the other cements, now 
quite widely used in brick-setting mortars, con- 
tain soluble salts capable, in the presence of wa- 
ter, of producing discoloration. Having decided 
upon the materials to be used, the precautions to 
be taken against efflorescence are exactly the same 


as those required to make exterior walls rain- 
tight, with the added suggestion that while it is 
imperative to keep water from getting into the 
wall, it is extremely desirable to minimize the 
amount of water flowing down the exterior. It 
should not be inferred, however, that all efflores- 
cence comes from the mortar. In some parts of 
the country, notably in southern Connecticut, 
common brick cause their full share of trouble, 
and it would seem to be a case of the pot calling 
the kettle black. The use of colorless applica- 
tions for waterproofing purposes upon the ex- 
posed surfaces of stone or brick walls, is not al- 
ways entirely efficacious. It is so difficult to 
completely seal a surface, even with the best of 
workmanship, that air and moisture will usually 
penetrate. Neither are the various proprietary 
washes advocated for the removal of efflorescence 
to be considered as universally permanently ef- 
fective. It is quite a simple matter to clean the 
walls, but the white salts will soon re-form if the 
cause is not removed. There has been more or 
less discussion lately about the desirability of mix- 
ing barium compounds in the clay of which cer- 
tain common brick are formed, for the purpose 
of reducing efflorescence by changing the sul- 
phates into insoluble precipitates. This principle 
has been successfully applied both in the ceramic 
and the face brick industry; it would seem to be 
equally applicable to common brick. 

There are very few builders who do not rea! 
ize the importance of properly protecting both 
natural and artificial stone before and during con 
struction. Brick should also be piled on planl 
and protected from snow and rain. Particular!) 
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Residence Before Application of Stone Veneer 
C. E. Reichle Co., Designers 


essential is some effective method of covering the 
tops of incompleted walls which must remain for 
some time exposed to the elements. During even 
a few days’ exposure to heavy rains they may 
entrap sufficient water to cause discoloration of the 
surface of the wall long after the completion of 
the work. Serious efflorescence has also resulted 
from the seepage of rain water through a con- 
concrete roof slab, left for several months without 
a protecting membrane. In this case a lime- 
stone cornice was badly disfigured by the precipi- 
tation of salts dissolved from the concrete. 

Concrete, Cement Bricks and Blocks. For over 
a generation now, while the more conventionally 
minded have been building walls of stone and 
brick and terra cotta, engineers have been experi- 
menting with monolithic concrete. About 20 
years ago this type of construction was applied 
to a number of dwellings ranging from large resi- 
dences to very small houses ; since then the public 
has quite often been aroused by the thought of ob- 
taining “poured” houses at a fraction of the cost 
of building them. In the east, these ideas have 
never materialized on a large scale; the cost of 
the wood forms, the impracticability of using steel 
forms for other than standardized work, and the 
mechanical difficulties of handling comparatively 
small operations economically, have all counted in 
the score against building walls of poured con- 
crete. On large operations, however, where lo- 
cal conditions are favorable, concrete walls may 
be cheaper than brick, and we are all familiar 
with their use for industrial buildings, where an 
efficient plant has already been installed for the 
concrete of the frame and floor constructic 
Again, it is extremely hard to generalize. Th 
architectural characteristics of concrete are so 
well suited to certain types of architecture, par- 
ticularly the so-called “Spanish” style of our 
southwest, that this advantage alone may dictate 
its choice. 

Cement blocks have been used in building con- 
struction since Civil War days; units removed 
lately from an old building showed a compres- 
sion strength which would meet present-day speci- 





The Same Building Veneered in Limestone Finished 
in Old Gothic. Random Ashlar 


fications, although probably made from a natural 
cement. The average plant of today is turning 
out a product conforming to the requirements of 
the American Concrete Institute. Nevertheless, 
it is extremely important to make certain that the 
blocks are cured in such a way as to avoid, or 
rather to minimize, volumetric changes after in- 
corporation in the building. At present it is not 
apparent that curing methods are standardized or 
at all times adequate, and if cracks are to be 
avoided, it is of vital importance that only thor- 
oughly cured units be used. 

Although the Portland Cement Association has 
laid down a conservative policy in regard to furr- 
ing walls built of hollow cement units, it is re- 
grettable that contractors will take the chance of 
plastering directly on the inside of the block. As 
in the case of terra cotta walls built of a single 
thickness of hollow tile, such construction may be 
successful, but it cannot be considered good prac- 
tice. If properly designed, both terra cotta and 
cement block serve excellently as bases for stucco. 
The former is, at the present time, a somewhat 
more uniform product and not subject to as large 
volumetric changes. On the other hand, the bond 
between cement block, as ordinarily manufac- 
tured, and the base coat of stucco is excellent, 
while the tile surfaces depend largely upon the 
scoring for bonding. Besides these units that 
have been used for over a period of years, cement 
brick and cement cinder block have a wide field 
as “back up” material in the rear of brick or stone 
veneer, and the cement cinder block is particu- 
larly suitable under stucco. 

Stucco. The use of stucco as an exterior wall 
finish in northern climates is a subject that mer- 
its serious consideration. Portland cement stucco 
can be applied successfully to brick, stone, cement 
block, terra cotta, wire mesh or wood lath. Some 
years ago wood lath ceased to be used for this 
purpose in many parts of the east, but excellent 
work in northern sections of the middle west 
definitely proves the possibility of obtaining good 
results with this construction. Metal reinforce- 
ment was, at one time, considered to fail by rea- 
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Details Illustrating the Assembly of Stone Veneer 
Over a Wood Frame 


son of rusting when used along the sea coast, but 
it has been found that such failures can be at- 
tributed to poor workmanship, as a dense mortar 
will adequately protect the reinforcement if the 
latter is properly placed. 

Over frame construction, good practice would 
require a rather large meshed metal fabric held 
free of the sheathing by means of furring nails 
or other means which permit the stucco of the 
base coat to pass back of and to thoroughly embed 
the steel. The requirements covering materials 


and method of application are well defined by the 
excellent specifications furnished by the Portland 
Cement Association, which should be scrupulous- 


ly followed. No one, however, can guarantee 
success if the work is done over a wooden frame 
that will shrink appreciably after the stucco is in 
place. Every precaution should be exercised to 
obtain well seasoned lumber and to permit the 
building to dry out as much as possible before the 
final coat of stucco is applied. 

In this country comparatively little stucco is 
used over brick or stone; when these materials 
are employed, they are generally desired for their 
architectural as well as their structural value. Oc- 
casionally we see a brick chimney over which 
stucco has been applied, but it is almost impossible 
to avoid there being cracks due to temperature 
variations, which soon result in failure of the sur- 
face. Stucco over terra cotta or cement block is 
a thoroughly established method of construction. 
With proper care there is no reason why it should 
not be entirely successful. The partial failures, 
which are only too evident throughout the coun- 
try, can be definitely attributed to improper speci- 
fications or to poor workmanship. Again, the data 
available in the publications of the Portland Ce- 
ment Association can be taken as authoritative. 
In matters of design the limitations of the ma- 
terial, or rather its structural characteristics, 
should be clearly understood ; particularly impor- 
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tant is the avoidance of using stucco on othe 
than vertical surfaces. For example, the tops o| 
ornamental parapets, sills and belt courses ar 
often a source of trouble. Chimneys above rooi 
should be built of brick or stone, without any su: 
facing, wherever the architectural design will pe: 
mit such a treatment. If stucco is required, it 
should be carried upon wire fabric, placed so as 
to provide an air space between it and the block 
or tile composing the chimney. The flashings 
should receive particular attention, as it is of 
vital importance to keep water from penetrating 
in back of stucco. Particularly critical are the 
sections where masonry joins a superstructure of 
wood, which sometimes occurs on dormers in 
residence construction. In such places wire fab- 
ric should lap the masonry at least 12 inches, or 
more if necessary to secure firm nailing into the 
joints. Stucco panels in half-timbered construc- 
tion should be flashed at the top, if exposed, and 
always at the bottom; a rabbet 5g inch wide and 
the depth of the base coats, should suffice on the 
vertical joints between wood and stucco. Brick 
veneer over a wooden frame is quite popular in 
parts of the south, and the method of construc- 
tion is too well known to warrant description. In 
some sections of the country stone veneer, 3 or 
4 inches thick, is used in much the same manner. 
Where the cost of masonry is relatively high, a 
stone exterior can thus be obtained at a price con- 
siderably less than that of solid walls. 

The use of insulating materials to reduce the 
heat loss from buildings, particularly those of 
wood construction, has recently been given much 
publicity. From the research work of certain 
progressive companies we have been made ap- 
pallingly aware of the great heat losses through 
ordinary types of construction. It should be re- 
membered that the actual loss through the walls 
of even a frame structure, is only about 25 per 
cent of the entire heat loss of the building. Ap- 
proximately 75 per cent of such so-called “waste” 
occurs through glass areas, around openings, un- 
der eaves and through attic floors or roofs. In 
other words, the application of some proprietary 
system of insulation to the exterior walls of a 
country residence, from sill to plate, might be ex- 
pected to reduce by 5 or 6 per cent the number of 
heat units required to heat the interior of a mod- 
erately well constructed house. 

The next article of this series will treat of 
floor and roof construction. 

Note. The author wishes to acknowledge his 
indebtedness to these firms and associations for 
their assistance in the preparation of this article 
American Face Brick Association; Indiana Lime- 
stone Company; A. C. Horn Sales Corporation 
Structural Waterproofing Company; and Toclhi 
Brothers. 











/ SOLVING THE ELEVATOR PROBLEM 


BY 


THEODOR CARL MULLER 


= buildings offer so many possibilities in 
the way of arranging mass and in use of 
materials and the amplification of anything the 
architect may wish to express, that their habit- 
ability, their circulation dependent upon the ele- 
vator, may suffer. Through the architect’s pre- 
occupation with the building as an expression, 
the elevator, which appears to be entirely within 
the province of the engineer, remains with many 
of its architectural possibilities unsounded. For- 
merly it was the continual complaint of the eleva- 
tor engineer that he was called in at some stage 
of making scale drawings where his success was 
handicapped beyond a solution by mechanical 
skill. It is much to the credit of the manufac- 
turers that they have largely overcome this con- 
dition through their continued efforts to codperate 
with the architect at the outset, and through their 
maintenance of a staff of experts and specialists in 
service determinants, whose aid the architect may 
enlist previously to the contracting for an elevator 
system. One views with hope a closer coordina- 
tion of function and expression as a single factor 
dependent upon human want. 

The service aspect of an elevator system finds 
an immediate index to its success in the popu- 
larity of the building and the consequent rentals 
in relation to competing buildings with superior 
elevator systems. Unless passengers are to be 
shot upward in a radically different way, the 
possible limits of speed have been reached. By 
increasing the velocity of the car over 600 feet 
per minute, it was found that the operator could 
not reduce the round trip time because of the 
premature slow downs necessary for a safe land- 
ing. But with the introduction of automatic oper- 
ation, a velocity of 900 feet per minute was 
feasible and time lost in landing was completely 
eliminated by use of micro-leveling apparatus. 
Greater velocity would be neither comfortable nor 
profitable in view of the added installation and 
operating costs. The further development of 
speed lay in the perfection of the signal systems, 
the closer coérdination of the work of the starter 
and the despatcher with the individual operators, 
and the greater efficiency due to by-pass switching 
for crowded or delayed cars. Here, too, the de- 
velopment has gone so far that greater speed is 
dependent upon facilitating, through design, the 
recognition of the signals by the public. 

Of great credit to the service in general has 
been the avoiding of accidents, nine-tenths of 
which are now landing and door accidents. Care- 
lessness is the chief cause of these, but to further 


fool-proof the system, solid doors with hydraulic 
or air checks and solid gates may be specified, 
and the sizes of door openings be diminished. Free 
the operator mechanically from the hand opera- 
tion of both car and door, so that he may devote 
himself to guarding against carelessness on his 
part and on the part of the passengers. The ex- 
pense of such improvement would be somewhat 
lessened by a reduction of insurance costs. The 
possibility of general improvement of the system, 
therefore, lies chiefly in bringing the designer’s 
skill to deal with the features so well secured by 
the engineers, in collaborating more fully on 
future evolution, and in the care taken with car 
interiors and with exterior doors, which by their 
very nature as design problems, have been widely 
abused by thoughtlessness and incompetence. 
Determinants. General service determinants 
limit discussion because of their dependence upon 
the individual building and also because the hy- 
pothetical case, as much as the actual, demands 
the specialized knowledge of an expert versed in 
probability theory and load plotting. Coupled 
with an expert solution, goes the speculation of 
the building committee as to what may develop 
over a period of years, the type of occupancy, 
altering perhaps the amount of rentable area, and 
giving a different quality of service. Single ten- 
ant occupancy may result in a great increase of 
inter-floor traffic, as well as in unusual peak loads. 
The impracticability of designing for the abnor- 
mal traffic of a rush hour forces a choice between 
congested and delayed service and the stagger 
system, a remedy which gains the popularity of 
the public but slowly. Its desirability is obvious, 
but experience has found it to be in conflict with 
the human gregariousness which, for example, 
makes a person prefer to ride in a packed subway 
with a’ friend than to sit alone. The business 
habits of a tenant may cause tremendous peak 
loads at nine, at noon and at five. While it would 
hardly be economical to condition a service by 
the peak loads in the proximity of a railroad ter- 
minal where delays cause the missing of trains, 
concessions to the evening rush hour may prove 
profitable. In buildings for professionals, the “in 
and out” curves will not rise to such abrupt 
heights at nine and five as in those tenanted by 
organizations whose staffs are made up chiefly 
of clerks and stenographers. However, the natures 
of the professional’s clients are a vital determin- 
ant. The ailing human being, no matter how 
desirous of receiving the attention of a doctor or 
a dentist, should not be whisked upward at a 
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Diagram of Automatically Operated High Velocity 
Elevator 





rate of 900 feet per minute and should be let 
down with extraordinary care, while the worried 
man hastening to his lawyer, cannot be judged 
on the basis of “normal patience.” 

Just what “normal patience” is, how long the 
intending passenger will wait for a car, and how 
long he can be expected to stay in a car without 
tax on that patience, is debatable. In general, 
service with a 20-second interval between cars 
has been found satisfactory, and that with a 30- 
second interval is considered fair. The passenger 
entering the building will be more satisfied to 
find a waiting car at the lobby floor than to find 
a bank of closed doors, for the seconds waiting in 
a car seem shorter than those waiting for it. 
Without an actually proposed building with all 
its elements known and the speculation about its 
future established, even the expert could not be 
expected to decide what would be successful in- 
terval and round trip time, nor could he make 
“in and out” studies from which the number and 
speed of elevators could be computed. Likewise, 
without a known location, no judgment could be 
passed on the proportiomof area cost to service cost. 

Square footage rentals may influence the plan- 
ning of a building to such an extent that no ex- 
pense need be spared in minimizing the area 
occupied by elevator shafts. The saving of several 
square feet on each of 40 floors may appear fin- 
ally as a matter of astounding importance in the 
annual rental. But where this is not the case, 
the balance is a delicate matter. The added con- 
venience of all that modern developments can 
offer is not as readily evaluated as square footage 
saving, and the building owner is likely to err on 
the side of immediate economy, incurring the risk 
to his building of the strong competition of a 
neighboring, fully equipped structure. 

The greater cost of installing high velocity cars, 
with micro-leveling devices and automatic doors, 
carries with it an increased power cost, an appre- 
ciable factor in the building’s overhead. This 
balances against a service impaired by inching to 
the landings and the operator’s gradual fatigue in 
handling doors. 

Circulation Area. The ground floor plan con- 
trols elevator accessibility and involves the hand- 
ling of peak traffic. By comparison, planning the 
upper floors is hardly problematical. The advis 
ability of segregating the intending passengers from 
the through lobby traffic and general ground 
floor circulation is obvious and has resulted in 
use of the highly effective blind wing corridor. 
Good practice in blind wing planning divides the 
elevators into groups of six or eight, arranged on 
both sides of a short corridor, each wing taking 
a proportionate amount of the traffic by serving 
but a portion of the building. These corridors 
open from a general lobby, which facilitates the 
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directing of passengers and the signal codrdina- 
tion of the starters and despatchers. A starter’s 
indicator panel is indispensable in a large instal- 
lation and should be centrally located. 

When the architect has arrived at successful 
space distribution of the ground floor circulation, 
an equally successful time distribution remains to 
be developed. From the scheduled rate of recep- 
tion and discharge of passengers, circulation areas 
are dimensioned with the aid of such empiricisms 
as the allowance of a 4;foot aisle for every 50 
persons passing per minute, adding a 2-foot 
clearance in front of walls or free-standing col- 
umns and a 4-foot standing room space before 
booths and elevators facing the aisle. Where cir- 
culation area is closely computed, crowding may 
be extremely detrimental, and nothing endangers 
functioning more than multitudes arriving at one 
time. The need for time distribution resulted in 
the use of revolving doors, because of their known 
capacities. For example, an ideally dimensioned 
revolving door, 7 feet, 6 inches in diameter, ad- 
mits a maximum of 50 people per minute. Prej- 
udice against the revolving door, because of its 
unpopularity with the public, especially where it 
must admit a large percentage of women and chil- 
dren, and because some building laws forbid its 
sole use, has led to control by careful adjustment 
of narrow entries. 

The determination of just what elevator equip- 
ment will do after installation has developed far 
beyond its early mystery, and yet it is not subject 
to any strict formula. By experience and the spe- 
cialized knowledge of probabilities, there is being 
rendered service that agrees closely with the lines 
of theoretical calculations. 

Retaining the visibility of doors becomes a 
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Daily News Building, New York 
John Mead Howells and Raymond M. Hood, Architects 
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Diagram of Landing Door Check 


problem as circulation areas are minimized, 
corridors narrowed, and sight line angles reduced. 
Later, under the designing of individual features, 
an attempt will be made to show how dependent 
is the service upon the collaboration of the human 
element, and how much the human being can be 
influenced by design to collaborate automatically. 

Considering here the factors bearing chiefly on 
the plans and early scale drawings limits discus- 
sion to the actual structure. By far the most prac- 
tical method of rendering the elevator entrance 
readily seen and accessible is the use of splayed 
jambs. Theoretically an arrangement of entrances 
on the are of a circle or the use of converging 
walls in the blind wing plan would obviously ac- 
celerate circulation, and it might become general 
practice were it not for complications in construc- 
tion and the planning of upper floors. Fortunate- 


oo we ee 








ARCHITECTURAL 


762 


« 
Meo 
Photos. Sigurd Fischer 
Elevator Doors, Federation Building, New York 
3uchman & Kahn, Architects 





ly, the alignment of six or more elevators in a row 
has condemned itself, through waste of corridor 
space and the forced waiting of cars at the other 
end of the line from the intending passenger. 

Shaft Area. To minimize shaft areas in the 
average tall building contributes more to its suc- 
cess than minimizing circulation area, not only 
because the shaft saving increases with every 
story, but also because an excess of corridor space 
over and above its functional necessity has in the 
main floor a very real value in contributing dig- 
nity and spaciousness. It may afford the only op- 
portunity in the building forarchitectural treatment. 

The elevator corridor of the Film Center has, 
in the extraordinary motivation of the ceiling, the 
quality of influencing circulation into the elevators 
through depression along the axis and, by achiev- 
ing an acute angle at the intersection with the 
shaft walls, it emphasizes them with a directional 
movement upward. As the building increases in 
height, the percentage of the area devoted to ele- 
vator shafts becomes greater, and the profit that 
might be derived from an appreciable reduction of 
shaft space becomes considerable. More and more 
radical reductions will be made, no doubt, to per- 
mit an advance in building heights. 

How much the introduction of automatic opera- 
tion has done is best exemplified in those instances 
where hand-operated elevators were in use. It is 
invariably found that fewer automatically-operat- 
ed cars are an adequate substitute for the hand- 
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Elevator Doors, Film Center Building, New York 
Buchman & Kahn, Architects 


operated cars. What future economies will be 
possible is pure speculation. The healthiest sign, 
however, is that although manufacturers are loath 
to prophesy regarding tomorrow’s elevator, they 
are equally reluctant to consider today’s elevator 
as perfected, and they work with its obsolescence 
continually in mind. 

There has been suggested a double-deck car 
which would serve two consecutive floors at once 
and terminate in two entrance hall floors, each 
ramping half its height to the street level. Other 
proposals involve the idea of there being more 
than one car per shaft. A local might serve the 
first 20 floors of a building, following an express 
serving the upper 20. Safety from collision is in- 
sured by the use of electro-mechanical guard and 
blocking devices, similar to those used on electric 
railways. Or else three locals might rua opposite 





Elevator Plan, Film Center Building 
Buchman & Kahn, Architects 
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Elevator Lobby, Film Center Building, New York 


Buchman & Kahn, Architects 


an express, stopping at terminal floors, blocking 
devices making it possible for both an upper and 
a lower car to stop at the same terminal floor 
without danger. The desirability and simplicity of 
these proposals come into question when the engi- 
neer begins to attack the problem of getting lifting 
power to the cars. The hydraulic car and the 
climber were superseded by the counter-weight 
cable car, where the foot pounds of power have 
direct relation to the number of passengers and 
are not wasted on the weight of the apparatus. 
Regardless of drastic diminution of shaft re- 
quirements, the number of inches involved in the 
solution of the ideal car size remains significant. 
The fallacy of using increased depth is indicated 
in the time lost when a person at the rear of a 
crowded car attempts to get off. Using an in- 
creased width has the same objection if the door 
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Typical Floor, 261 Fifth Avenue, New York 


« Buchman & Kahn. Architects 
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Elevator Lobby, 261 Fifth Avenue, New York 


Buchman & Kahn, Architects 


is narrow, but with the wide door, the operator 
has less control over passengers and encounters 
forced waits, due to jamming and overloading, 
especially on the upper floors where there is no 
starter, and this aside from exposing the system 
to the danger of the entry accidents already men- 
tioned. Somewhere between these extremes the 
ideal car size is to be found, and it is influenced 
by the size of the building and the speed of the 
scheduling. Ostensibly the small car making rapid 
trips is better suited to tall, narrow buildings, and 
the larger car is adapted to a building of less story 
height, where several passengers are likely to get 
off at the same floor. The most desirable car sizes 
range between 7 feet wide and 5% feet deep, and 
/ feet wide and 6% feet deep. The highly suc- 
cessful installation in the Equitable Building, New 
York, includes a car 6 feet, 10% inches wide by 


5 feet, 2% inches in depth. Often in one building 


of the set-back type, several differing sizes are 
used, the high-rise cars smallest, the intermediate- 
rise cars of medium size, and the locals quite 
large. In the State Tower Building, Syracuse, the 
expresses running from the 10th to the 21st floors 
are smaller than the locals running only to the 
10th. In this building one finds an excellent ex- 
ample of the use of the “combination car.” Iso- 
lated by a separate signal system, this car does the 
freight work during the day and is most advan- 
tageous for the night duty of passengers and 
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State Tower Building, Syracuse 
Thompson & Churchill, Architects 


freight. During rush hours it may be switched 
into the general signal system and aid in coping 
with the peak loads. It is the one car that serves 
every floor. The shaft doors serving the ’’combi- 
nation car” slide as the others and may swing 
open to permit entrance to the full breadth of the 
car. The architects permitted the dimensions of 
this door to control that of the others, because it 
made possible uniformity of design and greater 
domination of the corridors. The shaft is from 8 
to 12 inches in excess of the car dimensions on 





Park Avenue Building, New York 
Buchman & Kahn, Architects 
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Thompson & Churchill, Architects 


three sides. The floor entrance doors are general- 
ly constructed with jambs that approximate the 
width of the car, but the actual opening is con- 
trolled by the sliding doors which are permitted 
to open but from 3 to 31% feet, a dimension which 
has been found generally satisfactory. 

In dealing with a proposed building whose fu- 
ture is made uncertain by a host of probabilities, 
the architect should take into account the possibil- 
ity of there being a demand for more elevators, 
and should show on his plans the location of fu- 
ture shafts that there may be no conflict with the 
steel or with the general functioning of the plans 
if additional elevators should be found necessary 
at a later date. The Park Avenue Building, New 
York, presents an admirable example of planning 
where almost any variation of usage can be ac- 
commodated. The plan permits of a possible fu- 
ture shaft, and in addition to an installation of 
26 elevators, it includes three blank shafts to care 
for future wants. 

Significant to the importance of these elevators is 
a quotation from the architect, Ely J. Kahn, writ- 
ing on the “Economics of the Skyscraper”: “The 
height of the building was determined through a 
table of calculations largely affected by the num- 
ber of passenger and freight elevators serving the 
various floors. The set-back conditions, column 
centers, standpipe regulations, stairways, toilets 
and the like, fixed the extent of the service por- 
tions, and the relations of the usable space to the 
unproductive area determined reasonably soon at 
what floor to stop.” ; 

The danger of writing of the elevator problem 
lies in departing from generalities. One corpora- 
tion found regretfully that the dissemination of 
data led more to a misconception of the problem 
than any aid to its solution, and now it devotes all 
of its energies to working with the architect. 

The author wishes to acknowledge the cour- 
tesy of the Otis Elevator Company in providing 
the diagrams on pages 760 and 761. 
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SOUNDPROOFING APARTMENT HOUSES 
PART II 


BY 


V. L. CHRISLER 
ASSOCIATE PHYSICIST, U. S. BUREAU OF STANDARDS 


PREVIOUS paper upon this subject, pub- 

lished in THE ARCHITECTURAL Forum for 
January, dealt with the methods by which sound 
is transmitted through partitions of apartment 
houses and discussed some of the changes in con- 
struction that were desirable to obtain better 
sound insulation. It is the intention in the pres- 
ent paper to give numerical data on some of the 
more common types of construction and to ex- 
plain what is meant by the results. 

Methods of Expressing Results. All of the 
results referred to in this paper have been ob- 
tained by the use of the telephone as a detector 
and measurer of sound energy. The indications 
of this instrument are given on what is called 
the “physical scale,’ which measures the energy 
of the sound wave. But the instrument most 
universally used for detecting sound and esti- 
mating its intensity is the human ear, and un- 
fortunately the ear does not respond according 
to the physical scale. As the intensity of a sound 
increases steadily on the physical scale, the re- 
sponse of the ear fails to keep pace with it. 
There appears to be in the ear a regulating or 
protective mechanism whose nature is not under- 
stood, which, like the well known mechanism of 
the eye, protects the organ against excessive 
stimulation. Experiment shows that the response 
of the ear is proportional to the logarithm of the 
physical intensity, that is, energies proportional 
to 10, 100 and 1,000 would produce in the ear 
effects proportional to 1, 2 and 3 respectively. 
This logarithmic scale has sometimes been termed 
the “ear scale.” The telephone engineers: for 
some time have been using a scale expressed in 
sensation units. This scale merely multiplies the 
numbers on the ear scale by 10, the unit of this 
new scale being that fractional change in intensity 
which is approximately the smallest that the aver- 
age ear can detect. For this reason this unit is 
called a “sensation” unit. In the example given, 
the intensities corresponding to 1, 2 and 3 on the 
ear scale would be represented by 10, 20 and 30 
sensation units. Wallace Waterfall, in a private 
communication, has suggested the illustration of 
the values of the sensation units in familiar terms. 
We may call it an “ear sensation scale” (Fig. 1). 

Ear Sensation Scale. When considering a par- 
tition as a sound insulator, one wishes to know 
by how many sensation units a sound will be re- 


Fletcher: Bell Telephone Laboratories, 


B-152-1, 
Journal Franklin Institute, September, 1923. 


Reprint 


duced when listened to through the partition. To 
illustrate this, suppose we refer to the ear sensa- 
tion scale. Assume the intensity of a sound to 
be 80 sensation units, but when listened to 
through the partition it is 30. The reduction 
factor in sensation units of the panel would be 
the difference between 80 and 30, or 50. 

Discussion of Results. The present paper gives 
the results of sound transmission measurements 
on a number of panels representing the usual 
types of construction. Table 1 gives the results 
of sound transmission at four different frequency 
bands, and also the average. Panel 30c gives an 
example of a double wall. The sound insulation 
is considerably more than it would have been if 
a single panel of the same weight had been used. 
Panel 59a is another illustration. In this case the 
panels were tested in a horizontal position, the 
upper panel being supported at the four corners 
by wooden blocks. Panel 59b was the same as 
59a, except that hair felt pads were placed above 
and below the wooden blocks supporting the 
corners of the second panel. The air space was 
the same as for 59a. The pads improved the 
sound insulation by approximately seven sensa- 
tion units. An improvement of about this much 
can generally be expected by the use of pads, 
providing no nails are driven through so as to 
spoil the effect of the pad as a sound insulator. 
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Panels 59c, 59d and 59e show the effect of 
introducing material into the air space. Panels 
59c and 59d give the same sound transmission 
within experimental error as 59b. Panel 59e 
shows some improvement,—approximately three 
sensation units. This improvement would hardly 
appear sufficient to justify the additional cost. 
The results from this group of panels indicate 
that practically all of the sound energy was trans- 
ferred from the first surface to the second 
through the corner supports, and that if filling 
material is introduced loosely into the air space 
in such a wall, it has little if any value in improv- 
ing the sound-insulating qualities of the wall. 
This agrees with the results found by Paul 
Sabine? for hair felt. It has been a common as- 
sumption with builders that good (felt) heat- 
insulating materials are likewise good sound in- 
sulators. Experiments do not bear this out. In 
some cases there is a slight improvement in sound 
insulation. In many cases there is no improve- 
ment, and in a few cases a filling material which 
is a good heat insulator may actually decrease the 
sound insulation. Various attempts have been 
made to improve wood stud construction so as 
to obtain better sound insulation, but none of the 
structures tested have proved to be better than 
some of those given in Table 1. For masonry 
construction there are apparently three methods 
for improving the sound insulation: (1) The wall 
can be made very heavy, but in many cases this 
is not practicable. (2) A double wall can be 
built as illustrated by 30c. This wall gives very 
good sound insulation ; it is not excessively heavy, 
but is rather difficult to build, as it is essential that 
mortar should not be dropped into the air space 
and thus form a tie between the two walls. (3) 
The wall can be built in layers as described in 
the first paper ( January, 1929). The numerical re- 
sults for this work are not available at the present 
time, but the indications are that they will be 
about the same as for a double wall. 

In addition to transmission measurements made 
with the telephone as a sound detector, a good 
many audibility tests have been made by different 
observers of the Bureau of Standards with differ- 
ent panels under test. From these observations 
some general statements as to the meaning of the 
reduction factor might be made by classifying the 
panels in four groups: 





1. Panels whose reduction factors are over 60 
sensation units. Conversation carried on in an 
ordinary tone of voice is reduced to inaudibility 
in passing through the panel. If there is an 
external noise in the listening room, a shout on 


* Paul Sabine “Architectural Acoustics,”” The Armour Engineer, 
May, 1926. He also found that heavier materials, such as saw- 
just and slag, increased the sound transmission 
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the other side of the panel would be practically 
unnoticeable. 

2. Panels whose reduction factors lie between 
50 and 60 sensation units. Conversation in ordi- 
nary tones heard through the panel is barely audi- 
ble but unintelligible. If the voice is raised, it 
may become intelligible. 

3. Panels whose reduction factors lie between 
jo and 50. Conversation in ordinary tones heard 
through the panel is quite audible, but difficult to 
understand. If the voice is raised, it becomes 
easily intelligible. 

4. Panels whose reduction factors are less than 
jo. Conversation in ordinary tones is distinctly 
audible and intelligible through the panel. 

These comparisons are based on tests in a lis- 
tening room in which there was no noise, and 
which was quite reverberant. In a room fur- 
nished with rugs, draperies or other sound-absorb- 
ing objects, the result would be apparently more 
effective than when tested in bare rooms. Atten- 
tion must also be called to the effect of external 
noises. If a panel having a reduction factor of 
between 30 and 40 sensation units is taken as an 
example, these facts may be noticed. If there is 
no external noise, and if the panel acts as the 
wall between two rooms which are fairly re- 
verberant, it is quite easy for two people who 
are on opposite sides of the panel to carry on a 
conversation ; but if there is the slightest noise in 
the room where the person is listening, the con- 
versation becomes a mumble, and the chances are 
that not a single word will be understood. The 
louder the noise in the room, the greater the 
masking effect. 

From this it is readily seen that a partition 
might give entirely satisfactory results under 
some conditions while under other conditions it 
would be unsatisfactory. In other words, when 
choosing the type of partition to give proper 
sound insulation, two things should be known,— 
the intensity of the sound which it is desired to 
reduce to inaudibility, and the minimum intensity 
of the sounds present in the room where the 
listener is located. For instance, very slight 
noises in this room might mask any sound having 
an intensity of 20 or less sensation units. If the 
noise which we wish to reduce to inaudibility has 
an intensity of 70, the wall or partition should 
have a reduction factor of 50. This will reduce 
the sound to an intensity of 20 units, and this 
would be masked by the other noises present so as 
to be inaudible. If the room is absolutely quiet, 
it will be necessary to have a partition with a 
reduction factor of 70 to reduce the sound to 
inaudibility. Whether a partition is satisfactory 
or not, therefore, depends upon the intensities of 
other noises present as well as upon the sound- 
insulating qualities of the partition which is built. 
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THE BUILDING SITUATION & 


A MONTHLY REVIEW OF COSTS AND CONDITIONS 


HE money value of construction contracts 
awarded in the 37 eastern states during the 
month of March is given by the W. Dodge 
Corporation as $484,847,500. This represents an 
increase of 34 per cent over the value of contracts 
awarded during the previous month, but a de- 
crease of 18 per cent from that of March of last 
year. For the first quarter of 1929 the total given 
is $1,256,089,300 which is 15 per cent below the 
figures for the first quarter of 1928. In the sec- 
tion which includes New York and northern New 
Jersey, the March contract total of $111,539,200 
exceeds that of February by 49 per cent, but it 
was 27 per cent below the total for March of 1928. 
For the quarter the 1929 total showed a decrease 
of 32 per cent from that for the corresponding 
period of 1928. The New England March con- 
struction total was $31,970,300, an increase of 21 
per cent over February and a decrease of 24 per 
cent from that of March of last year. The con- 
tracts for the first quarter amounted to $87,719,- 
400, which was 13 per cent below the total for the 
corresponding quarter a year ago. The Pittsburgh 
district showed improvement of 10 per cent for the 
first quarter of 1929, with a total of $160,372,700, 
as compared with the first quarter of 1928. The 
ANNUAL CHANGES 


MONTHLY CHANGES 


March figures of $52,965,900 were 6 per cent 
above those for February, but 31 per cent below 
March, 1928. An even stronger upward trend 
is shown for the northwest, where the March 
total of $5,494,300 exceeded that of February by 
47 per cent and equaled the total for March, 1928 
For the first quarter in this district an improve- 
ment of 43 per cent over the first quarter of 1928 
is noted, with a total contract valuation of $12,- 
750,200. In the middle Atlantic states, the cen- 
tral west, and the southeastern states, similar 
trends were in evidence. The middle Atlantic 
states, with March contracts valued at $59,069,- 
200, showed an improvement of 17 per cent over 
February, but a decline of 16 per cent from 
March of 1928. The total for the first quarter, 
$119,517,700 was 5 per cent below that of the 
first quarter of 1928. In the central west the 
March total of $159,609,300 was 61 per cent 
above February, but 9 per cent below that of the 
previous March. For the first quarter of 1929 
this district lagged 16 per cent behind the figures 
for the corresponding period of 1928. The south- 
eastern states, with a total of $115,011,400 for 
the first quarter of 1929, were also 16 per cent 
behind their 1928 figures for a similar period. 
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by the United States Department of Labor. 


Engineering News-Record. (4) Money Value 
The dollar scale is at the left of the chart in millions. 
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This includes the cost of labor and materials; 
ports in basic materials and labor costs under national averages. (2) 
(3) Money Value of Contemplated Construction. 
which plans have been filed based on reports of the United States Chamber of Commerce, F. W. 
of New Construction. 
(5) Square Foot Area of New Construction. 
The square foot measure is at the right of the chart. 
and volume lines represents a square foot cost which is determined, 
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the index point is a composite of all available re- 
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Total valuation of all contracts actually let. 
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WALL STREET ENTERS THE BUILDING FIELD 


BY 


JOHN TAYLOR BOYD, JR. 


HAT part will the architect play in the 
profound changes which may be impending 
in construction and real estate, if the movement 
toward huge scale operation, starting in New 
York, continues to develop? Recent months have 
witnessed a startling series of immense mergers, 
combinations and financial alliances of construc- 
tion and real estate interests,—including in one 
case, a group of well known architects. Two of 
these combinations have provided themselves with 
the sinews of war in the shape of strong Wall 
Street backing, and all for the purpose of issuing 
securities for real estate and construction develop- 
ments. The successive announcements of these 
programs were enough to surprise even New 
York, accustomed as it is to vast enterprises. In 
the present era, economic changes arrive in an in- 
dustry with devastating swiftness,—often, alas, 
catching individuals unprepared. If such is to be 
the case in the construction field, architects might 
find it to their advantage to note these recent hap- 
penings and to mark whatever future progress 
they may make. For it is not impossible that the 
building industry and its allied activity, real es- 
tate development, may at last be affected by that 
trend toward large financial combinations which 
has become characteristic of American industry. 
Chiefly the matters here under consideration are 
of these three kinds: 

1. The launching of the huge real estate-con- 
struction-financing organizations and combina- 
tions just referred to,—in particular the Beaux- 
Arts Development Corporation, a syndicate 
composed chiefly of architects under the presi- 
dency of Kenneth M. Murchison, in combination 
with the U. S. Realty & Improvement Company 
and its construction subsidiary, the George A. 
Fuller Company, and with the backing of the 
National City Bank in a program that is an- 
nounced in the New York press as contemplat- 
ing expenditure of $100,000,000. 

2. New methods of financing contemplated by 
these huge organizations, involving issuing securi- 
ties to the public for both a part of the equity and 
for the mortgage portions of cost of a building 
operation, the effect of these financial plans, how- 
ever they vary in details, being to supply almost 
unlimited funds at a much lower cost than could 
be done by conventional real estate methods. 

3. The organization of the Real Estate Board of 
New York Exchange intended to develop a pub- 
lic market for real estate securities of all classes. 

Naturally, such a far-reaching development is 


causing no little discussion,—not to say anxiety,— 
as to what may be its effects on the building in- 
dustry and the various interests within it. So far, 
the new movement does not seem dangerous to 
the architect, but quite the contrary. In contrast 
with similar attempts in the past to establish huge 
construction-financing concerns, in which the arch- 
itect was eliminated except as an employe, these 
companies generally retain independent architects 
for their buildings on a professional basis. Fur- 
thermore, since they issue long-term securities 
against their properties, they have a strong motive 
for having these properties hold their value dur- 
ing the lives of the issues. On this account they 
recognize that sound architecture is a factor in 
giving investment values to buildings, as distin- 
guished from a speculative status. 

But if there is no threat to architecture in- 
volved, this cannot be said of some of the other 
interests in the construction industry,—namely, 
contractors, promoters, “operators,” material 
manufacturers, and real estate financing organi- 
zations. Others among these interests, on the 
other hand, should profit by a trend toward large 
scale building. The material manufacturer, for 
example, will approve of the large transaction, 
carrying with it large single orders, excellent 
credit risk and a demand for durability of con- 
struction. If the lightning strikes in his direction, 
it may be in the form of mergers or combines 
among the 10,000 or more manufacturers of build- 
ing materials and equipment, if the example of 
the American Radiator Company-Standard Sani- 
tary Manufacturing Company merger finds imi- 
tators. The fact that the stock of these two com- 
panies was listed on the New York Stock Ex- 
change is significant in two ways,—first, it in- 
vited the merger, and second, it allows the com- 
panies concerned to obtain their supplies of capi- 
tal on the favorable terms which that securities 
market affords. 

One interest, however, may find the competi- 
tion of these combinations formidable. That is 
the “old line” mortgage-bond companies and the 
junior mortgage finance companies, whose charges 
for discounts may require drastic revision in or- 
der to bring the costs of their financing down to 
the level of that of the newcomers, as will be ex- 
plained later on in this article. Of course, any 
such reduction should vastly benefit the building 
industry. Financing charges in many building 
operations comprise almost as large an item as 
do either labor or materials of construction. Fi- 
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nancing is the one department which offers the 
greatest opportunity of cutting building costs and 
thus expanding the market for new buildings. 


Some of the vast possibilities in this direction I 
outlined in THe ARCHITECTURAL Forum for Jan- 
uary, 1928,—“Housing, the Responsibility of the 
Building Industry.” 

Further possible effects on the various interests 
in the building world must be left to conjecture as, 


and if, the movement develops. Obviously, the 
economic ramifications are great, and the 
movement itself is too new, to allow one to make 
very definite statements as to its ultimate effects. 
Nevertheless, as a general result, there is likely to 
occur throughout the industry a drastic scaling 
down of overhead. The architect also may not 
escape this turn of fortune’s wheel. He might 
find interesting Mr. Murchison’s reply to my 
question as to how the architect in the smaller 
towns and cities might fare: “Why not let him 
put our plan into effect, in combination with the 
local bank ?” 

Possibly the new plan will be unfavorable to 
some real estate promoter or “operator.” Today 
commercial building promotion is generally in the 
hands of wealthy individuals and their financial 
following, acting in groups or syndicates, and or- 
ganized as “private” or “closed” companies, in 
the language of Wall Street. By contrast, the 
new method largely—though not entirely,— 
transfers the initiative to large “public” corpora- 
tions which obtain the principal of the cost of a 
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building operation, including a portion of the 
equity, directly from the public by means of se- 
curity issues of stock. To anyone familiar with 
the building industry, this is a significant change. 

Another result of these financial plans is to in- 
troduce the “chain” principle into real estate, as 
distinct from the principle of the isolated opera- 
tion and the “revolving fund” idea. Chains of 
properties are developed, spreading the financial 
risk. The chain forms a nucleus for expansion 
along the lines now familiar in other industries, 
such as the retail merchandising field. The 
strength and prestige of the chain allows rapid 
expansion by making easy the raising of addi- 
tional capital for each new unit. 

This general summary of the new movement 
becomes clearer in a more specific description of 
a new organization. The most interesting of 
the new “mergers” is the combination mentioned 
of the syndicate of architects, called the Beaux- 
Arts Development Corporation with the U. S. 
Realty & Improvement Company and the Nation- 
al City Company. The list of architects who are 
stockholders in the Beaux-Arts Development Cor- 
poration contains familiar names: Benjamin Wis- 
tar Morris; Delano & Aldrich; Voorhees, Gmelin 
& Walker; Charles Z. Klauder; Raymond Hood, 
Godley and Fouilhoux; John W. Cross; William 
H. Gompert ; James W. O’Connor; and Whitney 
Warren. There are also four artists and decora- 
tors. The construction interest is represented by 
the George A. Fuller Company, and that of real 
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View of the Tudor City Group of the Fred F. French Company 
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estate by Douglas and Roland Elliman and by the 
U. S. Realty & Improvement Company. The en- 
terprise is backed by the National City Company, 
which is the securities company of the National 
City Bank. Obviously, this is a combination 
strong in every sense. 

The first operation of this organization is the 
Beaux-Arts Apartments, a $5,250,000 project on 
East 44th Street, Manhattan, near the Beaux- 
Arts Institute of Design. The architects are the 
firm of Kenneth M. Murchison and Raymond 
Hood, Godley & Fouilhoux in association. The 
Beaux-Arts Development Corporation, the “par- 
ent” company, owned the site and contributed it as 
its part of the project, receiving in exchange sec- 
ond preferred stock in the Beaux-Arts Apart- 
ments, Inc., as well as a portion of the common 
stock, under the novel plan of financing which 
attracted so much attention in New York when 
it was announced. The Beaux-Arts Apartment 
Company is the company formed to put through 
this single apartment building project. This plan 
will be described in detail in a later article, along 
with several others of the sort. At this point it 
should be noted that the plan involved two major 
differences from the conventional real estate 
financing: (a) the mortgages were eliminated en- 
tirely, being replaced by an issue of 6 per cent 
first preferred stock to the amount of 75 per cent 
of total cost, carrying with it a bonus of the com- 
mon stock; and (b) the issues were sold by the 
National City Company and its vast chain of 





branches and associated investment houses ex- 
tending all over the country, even to other nations, 
at an underwriting cost of 5 per cent plus a profit 
in the form of a bonus of common. This common 
stock is expected to begin to earn dividends in 
about 11 years, after a large portion of the pre- 
ferred stocks is retired. Thus, by using the Wall 
Street machinery of securities distribution, in this 
case, the building enterprise obtained the advan- 
tages of (1) 75 per cent of the cost at a rate of 
about 6 1/3 per cent, as compared with a much 
higher rate charged for a first and second mort- 
gage totaling the same amount, or their equiva- 
lent in the conventional mortgage bond issue, in 
which discounts of from 11 to 18 per cent,—or 
even more, according to circumstances,—are not 
unknown, and (3) immediate sale of stock, this 
particular issue, it is understood, having been 
sold in one day. 

But there are two other sides to this triple com- 
bination,—that of the U. S. Realty and the Na- 
tional City Bank. The U. S. Realty & Improve- 
ment Company was incorporated in 1904, to re- 
place an older concern. Stated in ordinary terms, 
its field of operation appears to cover nearly all 
the possibilities of profit in real estate and con- 
struction operations. It has various subsidiary 
companies, including the George A. Fuller Con- 
struction Company. The balance sheet of U. S. 
Realty and its numerous progeny shows total as- 
sets of nearly $73,000,000 as of April 30, 1928. 
Earnings for the vear previous were $5,516,302.- 
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60, equal to $7.52 per share on the common stock 
then outstanding. U. S. Realty owns several large 
buildings, including the Plaza Hotel and the 
Trinity (office) Building, New York. The 
George A. Fuller Company did a huge construc- 
tion business last year on the cost-plus fee basis. 
Now, in its size and scope of operations, the 
U. S. Realty & Improvement Company is not, of 
course, unique. The idea of the large develop- 
ment-financing-contracting company is not new, 
and examples of it have long been known in va- 
rious sections of the United States. Familiar in- 
stances are the group of engineering-construction 
concerns, such as the Turner Construction Com- 
pany, the J. G. White Engineering Company, and 
Stone & Webster. In the more strictly real estate 
field, the rise of the Fred F. French organization 
since the war is familiar. The French Company, 
in fact, goes even further, in maintaining its own 
architectural and stock selling departments. 
What then is the significance of the U. S. Real- 
ty to the building world as an instance of new 
economic development? The answer is chiefly in 
its new financial methods. The significance of 
the U. S. Realty’s methods of financing, centering 
about its alliance with the National City group, 
is two-fold: (1) possibilities of obtaining capital 
at low cost for each specific building project, and 
(2) alternative means of obtaining cheap funds 
through its listing of its stock on the New York 
Stock Exchange. The first advantage has been 
briefly mentioned and will be illustrated more spe- 
cifically, as noted, in a later article. The second 
advantage, namely that derived from the “Big 
Board” listing, appears perhaps most novel to 
those familiar with conventional building finance. 
It deserves a brief explanation. On January 1, 
1929, U. S. Realty capital consisted of approxi- 
mately 733,000 shares, no par common, with no 
senior obligations ahead of this issue of the parent 
company in the form of bonds or preferred 
stocks, although there were such obligations and 
some mortgages outstanding against some of its 
subsidiary organizations. As noted, this stock 
earned $7.52 a share for the year ended April 1, 
1928, and paid $4 dividends. Stock dividends of 
10 per cent each were paid to stockholders in 
1925 and 1927. December 31, 1928, the closing 
price of the stock was 84%, the lowest price of 
the year having been 6414, on February 4. Its 
highest price for the year was 9354, on May 7. 
In these bare, apparently irrelevant, figures 
there lies a deep meaning. The meaning is, in 
brief, that shareholders were willing to pay a 
high price for U. S. Realty, in the hope of re- 
ward, not so much in interest return, but in the 
shape of stock dividends, in rights on new issues, 
and in the expectation of appreciation of price of 
the stock itself as the company made money on 
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an increasing scale; also as a result of the favor 
of its stock among the public, U. S. Realty was 
able this year (1929) to raise new capital for its 
various purposes, to the extent of 244,367 addi- 
tional shares of common stock, which were of- 
fered to the stockholders at $80 per share. The 
point here to be made is the remarkable advan- 
tage to U. S. Realty of having its stock listed on 
the New York Stock Exchange, enabling the 
company to raise some $19,000,000 new capital 
on a basis of 5 per cent or possibly a slightly 
higher rate. 

One should not suppose that this apparent draw- 
ing of rabbits out of the Wall Street hat is pure 
financial magic. Notwithstanding the controversy 
over the gigantic speculation in the security mar- 
kets, U. S. Realty did supposedly offer something 
tangible in return for these liquid assets of new 
capital,—something more than the prospect of 
speculative appreciation in the price of its stock. 
These considerations are generally: 

1. Liquidity of a ready market. 

2. A history of several years’ steady expansion 
in size and earnings, an indication of sound, ca- 
pable management. 

3. Diversification of risk in its operations, con- 
servatively undertaken, in providing a basic ne- 
cessity of life. 

4. Ability to meet competitors on account of 
the economy of large-scale methods and econom- 
ical financing. 

5. Financial responsibility of the company. 

6. Responsible financial statements made pub- 
lic and at stated intervals, as required by the 
rules of the New York Stock Exchange as a 
qualification for listing. This is only a part of the 
spotlight of publicity which beats upon a com- 
pany securities are listed on the “Big 
Board” where they must compete for the favor 
of the investing public, advised as it is by an 
army of investment brokers’ experts, against the 
stock of others of the most powerful industrial 
and public utility corporations and railroads. 

7. Value of stock to investors as collateral, due 
to its Stock Exchange listing. 

8. Partnership in a large, successful company. 

Clearly, a huge “public” corporation, seeking 
the favor of the investment public in a world- 
wide public market, has its heavy responsibilities, 
and its own stiff competition to meet, although 
these may be different from those of the conven- 
tional “closed” real estate company. All this re- 
sponsibility is summed up in the question which 
the investor asks an investment expert—or his 
banker: “Which do you think is the best buy at 
present prices, General Motors or U. S. Realty?” 

So U. S. Realty appears to have two strings to 
its financial bow. Whichever one it chooses to 
use, the public offers its savings for a low re- 
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turn. How different this is from the characteris- 
tic real estate operation! In the usual operation, 
only the first mortgage proportion of the proj- 
ect’s total cost resembles this favorable situation. 
But, as everyone knows, terrific charges are de- 
manded for junior mortgage discounts, and the 
junior mortgages must usually be paid off in a 
very few years. Worse yet, almost anything must 
be promised to the wealthy “operators” who are 
solicited for stock participation, or to the go- 
between who can influence them to join in the 
venture. In New York a “proposition” must 
“show a paper profit” of 15 per cent or more, de- 
pending on circumstances, to attract capital for 
the equity. Another defect of the conventional 
method is that this crushing burden of finance 
costs comes heaviest in the first few years of the 
project’s history, at precisely the time when it 1s 
being established as a going business. Sometimes 
the load brings foreclosure to a worthy project. 

The other familiar effects of this conventional 
real estate method of financing naturally follow, 
—namely, the high speculative risk, the pressure 
to build for quick re-sale, “shoestring” financing, 
uncertain credit, and minimum financial respon- 
sibility of the promoters through the practice of 
incorporating each building operation as a sep- 
arate company. Still other evils follow, each ag- 
gravating the others and creating a chain of 
doubtful links. These are low standards of de- 
sign, of construction, and of building manage- 
ment; high costs of small-scale production; ex- 
cessive overhead ; and, finally, lack of coordina- 
tion of the various elements in the building indus- 
try which cooperate to produce a building, and 
the splitting up of real estate into a number of 
small units and holdings. In contrast, the Beaux- 
Arts Development Corporation and the U. S. 
Realty & Improvement Company-National City 
Company combination follows an almost contrary 
set of principles. Allowing for the difference of 
conditions in specific cases, which of the two 
methods is the better? Which, in the long run, 
will be the more beneficial to the building industry 
and to the architect? In any case, the new meth- 
od, which is simply that which is extensively 
practiced throughout American business and in- 
dustry, has certain definite advantages in compe- 
tition. I believe that we are likely to witness a 
new development on these novel principles, which 
are those of large-scale operation. They seem to 
me to be sound and logical, notwithstanding the 
fact that there are some dangers. 

Three years ago, when our organization, as 
consulting architects, assisted the New York State 
Housing Board to prepare its practical program, 
I had an opportunity to study the matter. This 
plan is set forth in the article “Housing,—the 
Responsibility of the Building Industry,” pub- 





lished in THE Forum for January, 1928, already 
mentioned. Briefly, it was set forth there that 
the building industry enjoyed an opportunity for 
unparalleled activity,—on a greater scale, in fact, 
than anything which the post-war building boom 
has yet seen,—in developing a large-scale con- 
struction program based on low-cost financing 
through use of the Wall Street machinery, by this 
means supplying housing to the middle economic 
third of the population. Now, evidently, these 
principles of building organization that were first 
formulated chiefly by architects are coming into 
actual operation. 

Returning to a specific consideration of these 
new organizations, a brief mention of the other 
large concerns may be of interest. The Beaux- 
Arts-U. S. Realty-National City combination has 
been chosen as the most typical, and in some ways, 
most interesting. But it is not the only one of its 
type. A second great combination of somewhat 
similar character, though possibly more conven- 
tional, is the $42,000,000 General Realty & Utili- 
ties Corporation. This concern is affiliated on the 
construction side with the Thompson-Starrett 
Company, and on the real estate development 
side with the Tishman Realty & Improvement 
Company, the stock of both being listed on the 
New York Curb. General Realty & Utilities, too, 
has its Wall Street connection. It is backed by a 
group of investment houses and other public 
utility interests, particularly Stone & Webster. On 
its directorate are representatives of six Wall 
Street investment houses. Organized this win- 
ter, this company, pending development of its 
program, placed $10,000,000 in construction loans 
advanced to other builders, and lately it has an- 
nounced a huge new building project on the East 
River front of Manhattan. 

A third large and expanding organization is 
that of the Henry Mandel Associates. It re- 
sembles the Fred F. French Company in its com- 
prehensive activity in all phases of real estate and 
building, including the sale of its securities by a 
department of its own organization. However, 
it is not “its own architect.” Its latest announce- 
ment is a $25,000,000 block of 16-story apartment 
houses on West 23rd Street, of which Farrar & 
Watmough are the architects. This group, planned 
two rooms deep, covering as it does 49 1/3 per 
cent of the site area, and containing a great block 
garden in the center of the plot, 71 feet at its 
narrowest, is an example of the enlightened pol- 
icy of this company toward sound architecture. 
Its financial plan, which involves the principle of 
selling securities to the public, based on individual 
building projects and carrying, in addition, a 
share in the chain of properties contemplated by 
the Mandel plan, will be explained in a later article. 

The Fred F. French Company is more widely 
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known, having been established some time, and 
also being known through its extensive stock sell- 
ing publicity. Its “Tudor City” development in 
the Grand Central district of Manhattan covers 
approximately six acres, extending from 40th to 
44th streets and situated between First and Sec- 
ond Avenues. Nine buildings of the apartment or 
apartment-hotel type are either built or under 
construction, and a little more than half the site 
remains undeveloped. There is a huge interior 
garden equal to two city blocks in the center of 
Tudor City. The total expenditure in land and 
in buildings built and now under construction has 
been about $30,000,000. 

It will be noted that both the French and the 
Mandel organizations do not use Wall Street in- 
vestment houses to market their securities. Pre- 
sumably, for their own purposes at least, they 
market their own stock themselves directly to the 
public because it is cheaper. Of course, they are 
thus performing a great task, one that is doubt- 
less possible only because these two concerns oper- 
ate steadily on a vast scale. In this connection, 
it is said that the French Company’s securities 
are sold in increasing amounts in the “over-the- 
counter,” or unlisted securities market of New 
York. This over-the-counter market for stocks 
has grown greatly in recent years, and is now 
rather firmly controlled by the Unlisted Dealers’ 
Association, a responsible organization actively in- 
terested in preventing abuses in sales of securi- 
ties. Many stocks of the highest investment cal- 
iber, such as the shares of the New York banks, 
are sold chiefly in this market. Thus it is active, 
“liquid,” and its best securities possess a certain 
collateral value at the banks. Still another or- 
ganization is the Lefcourt Realty Corporation, 
whose stocks are listed on the New York Curb. 
It, however, does not do its own construction or 
its own architecture. Shreve & Lamb are the arch- 


itects for its latest great building, the 38-story 
Fifth 
In this building Tue 


office building located on the corner of 
Avenue and 43rd Street. 
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Part Two 
zines. Here is still another illustration of the 
merger movement. 

Finally, it may be pertinent to point to the fact 
that the conventional type of mortgage bond issue 
has for several years attracted Wall Street invest- 
ment houses. A number of them have floated 
some of the largest issues. A typical case is G. 
L. Ohrstrom & Company, a house active in pub- 
lic utility issues. In its real estate financing, G. 
L. Ohrstrom has limited itself to office buildings. 
On the other hand, several of the conventional 
mortgage bond companies, which formerly spe- 
cialized almost exclusively in real estate issues, 
have gone more and more into general security is- 
sues. An example is S. W. Straus & Company, 
whose Fifth Avenue building bears this lettering: 
“Straus National Bank & Trust Company.” 

Such is the brief record of a number of inter- 
esting developments which may, or may not, in- 
dicate a new economic trend in the building world. 
Time alone can tell the outcome. In any case, 
the architect should view the movement from two 
One is the possible effect on the building 
industry and on architecture, as a whole; the 
other is the effect on himself. As to the latter, 
the individual architect is doubtless his own best 
judge. Let him be prepared for any changes 
that may come. And as to the former, architects 
should try to realize (1) the enormous stimulus 
to building which should result from the greatly 
reduced costs possible in large-scale operation, in 
the method of “public” financing, and in the 
greatly reduced cost of operating buildings in 
large developments comprising a city block or 
more; (2) the higher architectural standards in- 
cident to long-term security issues; (3) economic 
stability of large-scale operation to the construc- 
tion industry; (4) better standards of archi- 
tecture. 

There is, of course, no guarantee of these bene- 
fits, but it may be well for architects to lend their 
influence in the direction of progress and, if the 
new movement spreads throughout the industry, 
to do all they can to see that it is rightly handled 
and kept in strong, responsible hands. Otherwise 
its effects on the industry might be diszstrous. 
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THE SEVERITY OF FIRES IN BUILDINGS 


BY 
INGBERG 
BUREAU OF STANDARDS 


S. H. 
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NE of the main objects of public regulation 
of building construction is to prevent un- 
due hazard to life and neighboring property from 
fire. Fire exposure arises from interior and ex- 
terior origins. The evaluation of the exterior ex- 
posure can be done only with difficulty in quanti- 
tative terms, and the gradual accumulation of 
data from actual fires will probably continue as 
the main guidance in providing the proper pro- 
tection. The present paper will deal mainly with 
methods of gauging the severity of fires resulting 
from the burning out of the contents of buildings 
whose walls, floors and column constructions are 
sufficiently fire-resistive to be capable of with- 
standing a complete burning out of the buildings’ 
contents without collapse of major parts. It is 
only when the problem is thus restricted that there 
is much possibility of obtaining experimentally 
quantitative information pertinent to the answer 
sought. The severity of fires completely consum- 
ing the combustibles of frame buildings and ma- 
sonry-walled buildings with combustible interior 
construction is of interest mainly as it concerns 
the exposure to adjacent or neighboring buildings 
and the fire exposure on party and fire walls and 
on record containers. As it concerns the severitv 
of fires in buildings with interior combustible con- 
struction protected with incombustible floor, ceil- 
ing and wall finishes, the present discussion will 
apply up to the limit set by the fire resistance of 
these protections. 

The Standard Fire Test and Building Fires. 
Indications of the intensity of building fires have 
been obtained from fused metals and from gen- 
eral fire effects on materials, on the reaction of 





Fig. 1. Interior View of Large Building Before 


Test With Office Occupancy 





which to temperature or fire exposure, such as in 
test fires, information is available. The fire ruins 
or reports of fires give, however, little informa- 
tion on the duration of the temperatures in a giv- 
en portion of a building. The absence of data 
indicating how forms of construction or devices 
giving a certain record of performance in the 
standard fire test to be applied as protection 
against fire conditions in buildings with as much 
precision as results of strength tests are applied 
for load-carrying purposes, led me to consider 
the possibility of conducting burning-out tests in 
suitably designed structures to obtain the needed 
information. If such tests could be made to yield 
quantitative information on the equivalent fire 
durations to be expected with given building types 
and occupancies, it would help matters measur- 
ably to place the whole matter of fire-resistance 
requirements on a rational basis. Fire is a con- 
tingent condition that may or may not involve a 
building or given portion thereof in its lifetime. 
In theory, at least, the owner should be required 
to make provision for safety to life within and 
near the building and for protection to adjacent 
and neighboring property, only as it concerns the 
building type and size proposed and the type of 
occupancy for which it is intended. With require- 
ments more or less uniform for all occupancies, 
the tendency would be to require more than the 
needed protection for buildings with the lighter 
occupancies from the fire hazard standpoint, and 
not enough for those with greater proportions of 
combustible contents. 

Test Structures and Testing Methods. The first 
building, erected in 1922, was a one-story brick 
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Standard Furnace Exposure Cooling Curves and 
Curve From Occupancy Test 


Fig. 3. 


and concrete structure, 15 by 29 feet inside and 
about 9 feet in its dimensions from floor to ceiling 
without finish. This was filled with discarded fur- 
niture and records to simulate an office or light 
commercial occupancy, a wood top floor on sleepers 
in cinder fill being provided in some of the tests. 
The fire was started either in a waste paper basket 
placed near one of the desks or it was given what 
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approximated an exposure fire start by burning a 
quantity of oil-soaked wood kindling in a grate 
about 3 feet in diameter and 7 feet high placed 
in one corner of the room. A metal shield around 
it was withdrawn when the contents were burn- 
ing freely, the temperatures from the resulting 
hot blast being above the ignition points of wood 
and paper over most portions of the room. Piy- 
oted shutters in the walls were regulated to give 
what was deemed to be the proper amount of air 
for maximum fire conditions within the room. 
Three tests with wood furniture and records, giv- 
ing combustible contents inclusive of the wood 
floor, if present, from 13.1 to 15.4 pounds per 
square foot (Table 1), were conducted in this 
building, and also one test with records on wood 
shelving giving 55.4 pounds per square foot. The 
tests with office and records occupancy were re- 
peated in a larger building, 30 by 60 feet in plan, 
with a monitor over the center section to provide 
draft conditions similar to those produced by an 
open stair or elevator shaft. This room 
deemed to be of a size sufficient to account for 
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TABLE 1 
RESULTS OF FIRE INTENSITY-DURATION TESTS WITH OFFICE AND RECORD ROOM 
OCCUPANCIES 


Amount combustible materials Equivalent fire duration 


Occu- 
pancy 


Finish 
floor 


Furniture 


Wood desks, | Wood 
files, etc. 
Wood desks, 
files, etc. 
Wood desks, 
files, etc. 
Wood desks, 
files, etc. 
Wood desks, 
files, etc. 
Wood desks, 
files, etc. 
Steel desks, 
files, etc. 
Steel desks, 
files, etc. 
Steel desks, 
files, etc. 
Steel desks, 
files etc. 
Record |Wood shelving} Cement 

room 

Record |Wood shelving| Cement 
room 

Record |Wood shelving] Cement 
room 

Record |Wood shelving Cement 
room 

Record |Skeleton type] Cement 
room | steel shelving 
Record Partitioned 
room type 
steel shelving 


Office 
Office Wood 
Office Cement 
Office Wood 
Office Wood 
Office Wood 
Office Wood 
Office Wood 
Office Wood 


Office We W vd 


Cement 


Building 


Small 
Small 
Small 


Large, 

E. section 
Large middle 
section 
Large 
W. section 
Small 


Small 
Small 
Small 
Large, 
E. section 
Large middle 
section 
Large 
W. section 
Small 
Small 


Small 


Fire 
start 


Exposure 


Slow 


Exposure 


Slow 


Exposure 
Exposure 
Exposure 
Exposure 
Exposure 


Exposure 


Slow 


Exposure 
Exposure 


Exposure 


Slow 


Exposure 


Lbs. per 
sq. ft. 


Approx. 
B.t.u. per 
cu. ft. of 
room 
volume 


Approx. 
B.t.u. per 
sq. ft. of 
floor area 


300°C. 
base 


Hr.-Min. 


150°C. 
base 


Hr.-Min. 


Curve 
used 


120,000 13,100 03 Average 


121.000 13,200 Average 


105,000 11,500 Average 


166,000 15,800 Average 


132,000 11,300 Average 


162,000 15,400 Average 


76,900 8,400 Averagi 


76,900 8,400 Upper 


87,000 9,500 Average 


87,000 9,500 Upper 


347,000 33,000 Average 


411,000 35,400 Average 


386,000 36,800 Average 


440,000 48,000 Average 


350,000 38,100 Average 


333,000 36,400 Average 
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the effect on the fire severity attributable to room 
area. A view within this room before test is shown 
in Fig. 1, and one during a fire test in Fig. 2. 
The fires were started at one or more points in 
one (the east) end of this room, the large room 
size rendering it impractical to attempt an expo- 
sure start for the fire as was done in the smaller 
room. However, as it concerns the middle and 
farther (the west) section of this room, the fire 
start can be regarded as equivalent to exposure 
from the burning of the contents of the section 
in which the fire originated. Air temperatures were 
measured at three levels ; measurements were also 
made of temperatures in the debris. In the smaller 
room between 35 and 40 thermocouples were used 
for these purposes ; in the other about 100. 

Heat of Combustion of Contents. Besides list- 
ing the combustible contents in pounds per square 
foot, the heat value of the contents is also given 
in Table 1 in terms of British thermal units per 
square foot of floor area and per cubic foot of 
room volume. The heat of combustion of the 
wood and paper constituting the contents was 
determined in tests on typical samples. 

Reduction ef Temperature Data. From the 
temperatures at tne different points in the room 
the average for the room or a given section there- 
of is obtained, which, together with the corres- 
ponding maximum and minimum temperatures, is 
plotted against time as abscissa. The data are also 
reduced to show the average temperatures at the 
different levels. Asa rule, only the average room 
or section temperature is used in the comparisons 
to obtain the equivalent fire durations. In the 
case of the tests with office occupancy and steel 
furniture, the average temperature for the upper 
level, 18 inches below the ceiling, was also used. 

The standard furnace exposure curve used gen- 
erally in American fire-testing practice, together 
with cooling curves obtained from temperature 
measurements of our furnace chambers after the 
fire was shut off, are shown in Fig. 3. There is 
also given in Fig. 3 the average temperature 
curve from one of the burning-out tests. An ap- 
proximate comparative measure of severity is ob- 
tained by assuming that the area under the latter 
curve, expressed in degree-hours, gives severity 
equivalent to an equal area under the standard ex- 
posure curve and the cooling curve applicable for 
the given period. The assumption that equal 
areas under time-temperature fire exposure curves 
stand for equivalent severity of exposure is an 
approximation only, since in the heat conductiv- 
ity equation applicable for the case, the exposing 
temperature enters directly as a factor in the ex- 
pression for the temperature obtaining at any 
point within an exposed body, while the time, 
vhich is the other factor in the time-temperature 
irea, enters as an exponent. However, we have 
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Fig. 4. Time-Temperature Curves From Record Storage 
Test With Wood Shelving in Small House 


so far found no better measure of comparison 
than this that can be conveniently applied. It 
might also be noted that temperature transmission 
through materials is retarded not only by the heat 
insulating properties present but also by calcina- 
tion effects and evaporation of free and combined 
water, and it appears probable that the effect of 
the fire exposure in breaking down resistance of 
the latter type is also measured approximately by 
the product of exposing temperatures and the 
time they prevail. 

Another point that must be considered in mak- 
ing such comparisons is the minimum temperature 
that need be considered as an exposing tempera- 
ture. For the results reported here, 150° C. (302° 
Fahr.) and 300° C. (662° Fahr.) have been taken 
as base lines, and only the areas of standard and 
occupancy test curves above these lines are con- 
sidered significant. The former is below the ig- 
nition points of ordinary combustible materials, 
and it would not in any general case appear neces- 
sary to take into account lower temperatures, even 
considering that temperatures somewhat higher 
than the average room temperatures used in the 
comparison obtain in portions of the room. Where 
only protection for incombustible structural mem- 
bers is involved, temperatures below 300° C. 
(662° Fahr.) can probably be neglected where the 
fire exposures are of the relatively short dura- 
tions incident to fires in buildings. To make con- 
venient the determination of equivalent durations 
from burning-out tests, the area to a given base 
line under the standard furnace curve plus cool- 
ing curve, expressed in degree-hours, is plotted 
against time as abscissa. The area, to the same 
base line of the time-temperature curve from the 
occupancy burning-out test considered, is ob- 
tained in the same unit, and the equivalent dura- 
tion of the latter can be read directly from the 
area-time curve of the standard furnace test. 

Details of Tests and Results. All tests from 
which results were obtained in the form of equiv- 
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alent fire durations, are given in Table 1 (page 776). 

Office Occupancy; Wood Furniture. As al- 
ready indicated, three tests of office occupancy 
with wood furniture made in the small 
structure and a similar test with a somewhat larg- 


were 


er amount of combustible contents in the larger 
building. As it concerns equivalent fire durations, 
the results of the latter test are reported separate- 
ly for each of three 20-foot sections in the 60- 
foot structure. These fires resulted in complete 
burning of contents, including the wood finish 
floor where present. Time-temperature curves 
from one test are shown in Fig. 4. The larger 
room area gave a little greater severity than would 
be expected from the results of tests in the small- 
er room, even after allowing for the difference in 
amounts of combustible contents present. The 
fire in the end sections of the large building ap- 
parently affected the temperatures in the middle 
section to such an extent as to give it nearly the 
same equivalent fire duration in spite of the lower 
content. The vent over the middle section induced 
air currents that undoubtedly aided in equalizing 
the room temperatures. 

Office Occupancy; Metal Furniture. These 
tests were conducted in the small building, the 
furniture consisting of desks, tables, filing cabi- 
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3efore Test 


nets and shelves similar in number and disposition 
to what was present in the tests with wood fur- 
niture (Fig. 5). The total quantity of records 
was, however, greater by about 25 per cent, and 
about one half of it was placed on top of tables or 
With cement finish 
(219° 


in open shelves or cabinets. 
floor no room temperatures above 104° C. 
Fahr.) developed when fires were started from 


The 
( ypen 


burning contents of waste paper baskets. 
fire was confined to the contents of the 
shelves and to other exposed paper adjacent to 
the origin. With a wood finish floor and a start 
for the fire in a pile of waste paper, contents of 
adjacent open shelves and of filing cabinets under 
which the floor burned out were wholly or partly 
consumed. The progress of the fire was very 
slow, 8 hours being required before 30 per cent of 
the floor was consumed. The maximum room 
temperatures at the different points ranged from 
50 to 230° C. (122 to 446° Fahr.), and except for 
the slow fire in the finish floor, no general spread 
of fire occurred. 

Two exposure starts for the fire were staged, 
one with a cement finish floor and one with 
wood top floor. In the former, exposed pape: 
over about two thirds of the room was ignited 
by the blast from the grate, but no general fir 





VO 


tion 
fur- 
ords 
and 
Ss ot 
nish 
219° 
rom 
The 
ypen 
it to 
start 
S of 
nder 
artly 
very 
nt of 
“oom 
from 
t for 
yread 


aged, 


ith 


yaper 
nited 


1 fire 


May, 1929 





THE ARCHITECTURAL 


FORUM 779 





Fig. 6. Metal Furniture on Wood Floor After a Fire With Exposure Start 


condition involving the room contents developed. 
Temperature maximums from 55 to 808° C. (131 
to 1,486° Fahr.) were recorded for different por- 
tions of the room, most of the heat developed be- 
ing from the fuel in the grate. At the end of 30 
minutes, the temperature maximums were gen- 
erally below points causing ignition of combus- 
tible materials. The highest equivalent duration 
obtainable from this test was 9 minutes, which 
was obtained from the curve for the upper level, 
18 inches below the ceiling. After the exposure 
start with wood finish floor, about the same ex- 
tent of initial spread of fire occurred as in that 
with cement finish floor. The fire in the wood 
floor progressed more rapidly than with the slow 
start for the fire, being about 20 inches from the 
opposite end of the room at 4 hours, when the fire 
was put out. Average room temperatures above 
the ignition point of paper obtained for most of 
this period. The equivalent fire durations (Table 
1) range from 2 minutes to 48 minutes, depending 
on the base line and the temperature curve taken. 

Record Room Occupancy; Wood Shelving. One 
test was conducted in the large building with rec- 
ords on wood shelving, the combustible weight 
being from 44 to 52.2 pounds per square foot as- 
sumed to be uniformly distributed. This fol- 


lowed a previous similar test in the small building 
with records and shelving weighing 55.4 pounds 
per square foot. The latter was given an expo- 
sure start from the grate, the equivalent dura- 
tions being longer than for any other test. The 
results for the east section of the large house 
cannot be considered fully valid on account of 
the irregularities involved in starting the fire from 
a single small origin in this section. The wood 
shelving in these tests collapsed within one hour 
after the fire was burning freely, precipitating the 
paper contents in a mass which burned slowly 

Record Room Occupancy; Metal Shelving. The 
long equivalent durations obtaining for the tests 
with records on wood shelving prompted inquiry 
into methods whereby the hazard can be reduced, 
which led to tests with metal shelving. The re- 
sults with wood shelving indicated that the build- 
ing members adjacent to such concentrations 
would require heavier protection than those for 
the portions of the building housing the regular 
office occupancy as such. Inasmuch as these con- 
centrations may occur anywhere within the build- 
ing, the general design would have to take them 
into account, if fires completely consuming them 
without any fire extinguishment are to be prem 
ised. The tests with records on metal shelving 
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Metal Shelving, Backed and Partitioned 
Type, Before Fire Test 


Fig. 7. 


were all conducted in the small building, the 
weight of records, assumed uniformly distribut- 


ed, being 48.5 pounds per square foot of floor 
area, which was the same as was present in the 
previous test in the same building with records on 
No wood top floor was present 


wood shelving. 
in any of the tests with 
In the first tests, shelving representative of sev- 
eral general types was introduced, nearly one half 


‘record room” occupancy. 


of the records being on “skeleton” type shelves 
having no partitions or backs. Others had parti- 
tions but no backs, or else backs without parti- 
tions, and one single-depth, 29-foot row had both 
backs and partitions, with doors on two 3-foot- 
wide sections. 

The first of these tests was started with a waste 
paper basket fire in front of a single-depth bay 
open at the front, but with metal back and parti- 
tions. The window shutters were opened to give 
the air supply deemed most favorable for fire 
spread, but no general fire condition resulted, the 
fire when put out after 7 hours, 20 minutes, being 
confined to two 3-foot sections with some charred 
or glowing papers in a cupboard adjacent to one 
of them. The affected paper was replaced, and 
two fires were started simultaneously in piles of 
waste paper placed on the floor,—one in front of 
shelving similar to that used in the first trial, and 
the other in front of a double-depth “skeleton” 
row. The fire progressed more rapidly than in 
the first test, particularly in the open shelving, and 
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at the end of 1% hours the whole room was in- 
volved. Collapse of skeleton-type shelving began 
at this time and eventually involved all of the 
shelving that did not have partitions. All com- 
bustible contents of the room were completely 
consumed, the equivalent duration of the fire be- 
ing 5 hours, 15 minutes as derived for the 150° C. 
base and 4 hours, 40 minutes for the 300° C. base. 

The room was fitted with new shelving, mainly 
of the backed and partitioned type with doors 
every third bay. Three double bays of well 
braced skeleton type shelving were also included. 
In one test with a slow start for the fire, made in 
a manner similar to that of the first test already 
described, the fire progressed laterally through a 
3-foot wide cupboard section and another 3-foot 
wide section with open front in 20 hours, but no 
general fire spread resulted. A second fire in 
front of a double-depth, open-front, backed and 
partitioned bay, spread through a closed front sec- 
tion on each side and involved the whole 18-foot 
wide stack in about 9% hours. In this test the 
window shutters were kept at the lowest opening, 
and while this retarded the fire at some stages, 
it enabled room temperatures to be built up high 
enough to cause general fire spread at 13% hours. 

The room was reloaded for tests with “expo- 
sure” start for the fire, approximated as in the 
previous tests by starting a fire in oil-soaked wood 
kindling in the grate in one corner of the room. 
After withdrawing the surrounding shield when 
the kindling was burning freely, the resulting air 
temperatures in most portions of the room were 
above the ignition point of paper for from 10 to 
15 minutes. While fires started at many points, 
they did not progress, and after 2 hours the aver- 
age room temperature was below 100° C. Simi- 
lar results were obtained in a second exposure 
start. After one hour the window shutters were 
closed to their lowest opening, and the fires which 
had started in various portions of the room were 
allowed to go on until air temperatures high 
enough to cause general fire spread were built up. 


TABLE 2 
EQUIVALENT FIRE DURATIONS FOP. OFFICE 
AND RECORD ROOM OCCUPANCIES IN FIRE 
RESISTIVE BUILDINGS EQUIPPED WITH COM- 
BUSTIBLE FURNITURE AND SHELVING 


Total combustible content 


: m Equivalent 
Inclusive of finish floors and trim) 


fire duration 


Assumed 


Lbs. per sq. ft. B.t.u. per sq. ft. 


Hrs. Min. 


10 80,000 
15 120,000 
20 160,000 
30 240,000 
40 320,000 
50 380,000 
60 432,000 


00 
30 
00 
00 
30 
00 
30 


SIO ON 
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This required about 4 hours, the fire in the skele- 
ton bays being mainly responsible for the relative- 
ly rapid temperature rise. The contents of the 
whole room were soon involved, the fire being 
quite intense but of shorter duration than in pre- 
vious tests with record room occupancy. No col- 
lapse of shelving supports from fire exposure oc- 
curred during this test, most of the contents 
remaining on the shelves until consumed (Fig. 
8). The equivalent duration of the fire (Table 1) 
was 5 hours, computed to a base of 150° C., and 
3 hours, 41 minutes computed to the 300° C, base. 

Temperatures in the Debris. The temperatures 
and equivalent fire durations so far discussed are 
based on free air temperatures and do not con- 
sider those in the glowing or hot debris on the 
floors after the fire. Measurements of such tem- 
peratures were made at three or more points in 
the different tests. For office occupancy with 
wood or metal furniture, these temperatures were 
indicated to give a more severe exposure than the 
air temperatures only where extra high cabinets 
of considerable area were present. Insulated 
safes, having fire resistance of little above 1 hour 
as referred to the standard fire test and placed 
closely adjacent to four-drawer wood filing cabi- 


TABLE 3 
EQUIVALENT FIRE DURATIONS FOR OFFICE 
AND RECORD ROOM OCCUPANCIES IN FIRE 
RESISTIVE BUILDINGS EQUIPPED WITH IN- 
COMBUSTIBLE FURNITURE AND SHELVING 


Total combus- 
tible content, Equiva- 
(Inclusive of any| lent fire 
Ci , 3 a wood floor and | duration 
ccu- | Furniture | Finish trim) 
pancy floor 
Assumed 


B.t.u. | hrs. |min. 
per sq. ft. 


Lbs. per 
sq. ft. 


Office 


Incom- |Incom- 10 74,000 10 
bustible bus- 

filing tible 
cabinets, 

desks, 

shelves 


Office Incom- 2 91,200 
bustible 
filing 
cabinets, 
desks, 
shelves 





Record Incom- | Incom- 50 350,000 
room bustible bus- 
open tible 
shelving 


Record Incom- | Incom- 5 350,000 
room bustible bus- 
parti- tible 
tioned 
and 
backed 


shelving 
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Fig. 8. Metal Shelving, Backed and Partitioned 
Type, After Fire Test 


nets in the burning-out tests, satisfactorily pre- 
served their contents. However, the depth of the 
debris from some of the large stacks of shelves 
or cupboards 6 feet high, present in the office 
occupancy test in the large house as well as the 
temperatures measured in it, indicated a more 
severe exposure than the air temperatures devel- 
oped. The depth of the debris and duration of 
high temperatures were even greater for record 
room occupancy and wood shelving, average tem- 
peratures of 300° C. (572° Fahr.) or over ob- 
taining for periods of up to 16 hours. For the 
test with records on the skeleton-type shelving 
that collapsed, the debris temperatures indicated 
a condition only slightly more severe than the air 
temperatures, and for the last test with steel 
shelving that did not collapse, the debris or floor 
temperatures gave a duration about the same as 
that for the air temperatures computed for the 
150° C. base and very much lower (1 hour, 46 
minutes) for the 300° C. base. 

While these temperatures indicate the desirabil- 
ity of not placing safes and similar containers in 
close proximity to high concentrations of combus- 
tible materials, the heat effects from the debris 
will be mainly on the floor construction. Since 
as a rule there are no combustible materials or 
finishes on the ceiling side of floor construction, 
higher temperatures can be permitted than for 
walls and partitions protecting combustible ma- 
terials in contact with the unexposed side. This 
consideration, together with the fact that water 
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will generally be applied on the debris from such 
concentrations, apparently justifies the basing of 
fire-resistance requirements on fire durations de- 
rived from measurements of the air temperature 
of the room rather than from those of the debris. 

Summary and Conclusion. The equivalent dur- 
ations given in Table 2 for assumed amounts of 
combustible contents are based on the results giv- 
en in Table 1 for office and record room occu- 
pancies employing wood furniture and shelving. 
The periods given are intermediate between those 
obtaining for the 150 and the 500° C. base, being 
possibly a little closer to the former than the lat- 
ter. The periods for the 30 and the 40 pounds 
per square foot of combustible content are de- 
rived by interpolation between the results with 
office occupancy on one side and with record room 
on the other. There is also a little extrapolation 
involved in connection with the periods for the 
10 and the 60 pounds per square foot floor load. 
The heat of combustion of the contents is taken 
at 8,000 B.t.u. per pound up to 40 pounds per 
square foot combustible content, beyond which 
it is decreased to 7,600 and 7,200 B.t.u. per pound 
for the 50- and 60-pound floor load, to allow for 
the relatively greater amount of paper entering 
into the contents. 

To judge by the trend of the experimental data, 
the one-hour equivalent duration for 10 pounds 
per square foot combustible content is a little 
higher than indicated by the tests. The periods 
for the 15- and 20-pound load are, however, near 
the average of experimental values. The small 
margin for the lowest period is considered de- 
sirable, since with low room contents the increase 
in severity from exterior exposure and similar 
fire effects would be relatively more pronounced 
than for rooms with a greater amount of com- 
bustible contents. The periods as they stand con- 
tain an element of exposure of the amount ob- 
tainable from the equipment used to produce an 
exposure for the fire in the tests. The periods 
given in Table 2 for 50 and 60 pounds per square 
foot content appear a little low as judged by the 
weight of contents alone. In the tests with rec- 
ords on wood shelving, the contents were mainly 
old government account records on grades of 
paper that had a higher fuel value than can be 
premised for the paper that generally constitutes 
the contents of record rooms. Hence in Table 2 
a somewhat lower B.t.u. value is assumed for the 
contents than obtained for the paper in the tests 
with record rooms, and on the basis of these as- 
sumed values, the equivalent durations given will 
be found to accord with the results of the tests. 

The periods for office and record room occu- 
pancies with metal furniture and shelving given 
in Table 3 are obtained directly from Table 1, 

from the tests with comparable equipment and 
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combustible contents. For office occupancy with 
cement finish floor, the value in Table 3 is a little 
above the maximum obtaining at the upper level 
in the burning-out test with exposure start for the 
fire. The other periods are chosen to include allow- 
ance for exposure start for the fire comparable 
with what was done in deriving periods in Table 2. 
Application to Other Occupancies. The equiv- 
alent fire durations summarized in Tables 2 and 
3 apply in the main to light commercial, office or 
record storage occupancies where the combustible 
materials are principally wood and paper. The 
extent to which the results of these tests can be 
applied to other occupancies depends on the char- 
acter of the combustible materials housed and 
their calorific values as compared with those for 
wood and paper. In Table 4 are given the calor- 
ific values for most materials or material-forming 
substances that are housed in buildings. These 
were compiled mainly from printed matter on the 
subject. Determinations were made on wood and 
paper present in the tests and on some fibrous 
organic materials. In addition to the calorific 
value, the readiness with which a given material 
burns would also have to be considered. It is 
intended to conduct some tests in the near future 
to obtain information on the effect of such vari- 
ations on resulting equivalent fire durations. It 
will be seen from the table that a considerable 
number of materials have calorific values within 
the range given for wood and paper. It appears 
probable that for occupancies housing such ma- 
terials, and possibly for some that have proper- 
ites outside of this range but with burning prop- 
erties not too far different from wood and paper, 
a fair approximation of the equivalent fire dura 
tions to be expected can be obtained by applying 
the B.t.u. values and corresponding equivalent 
fire durations given in this paper. 
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THE SUPERVISION OF CONSTRUCTION OPERATIONS 


WILFRED W. BEACH 


CHAPTER 5, BEGINNING 


Editor's Note. In the April issue Mr. Beach 
gave an interesting and instructive account of the 
architect’s superintendent's “First Day on the 
Job.’ He also began Chapter 5, entitled, “Begin- 
ning the Work,” continued here. In this issue of 
Tue ARCHITECTURAL Forum, Mr. Beach also 
takes up Chapter 6, “Contract Charges,’ and 
shows the problems that arise and the part the 
superintendent must play in their solution. The 
article in the April issue quoted paragraphs from 
the specifications regarding storm water and 
pumping. 

In consideration of the provisions in these 
clauses, the superintendent suggested that, inas- 
much as the general contractor was obligated to 
continue to keep the excavation free from water 
after his subcontractor had finished excavating, 
the general foreman would be justified in getting 
a power pump and putting it to work, leaving the 
question as to who would pay for this emergency 
pumping to be settled next day, when the general 
contractor would be present to give his views. It 
was so arranged, and a gasolene-driven pump was 
at work before the downpour had ceased. The 
grounds were too. wet for other operations, and 
the foreman intimated that they would be justi- 
fied in asking for credit for a day’s delay, under 
the clause in the specifications appertaining to 
such an event. This is “Art. 18. Delays and Ex- 
tension of Time” of the General Conditions of 
the American Institute of Architects and provides 
that “if the Contractor be delayed .. . by any 
causes bevond the Contractor’s control . . . then 
the time of completion shall be extended for such 
reasonable time as the Architect may decide.” 
3ut it further stipulates that “no such extension 
shall be made for delay occurring more than seven 
days before claim therefor is made in writing 
to the Architect.” 

The superintendent admitted the validity of the 
claim and cautioned the foreman that it must be 
made to the architect in writing, but the foreman 
preferred to leave this formality to the contractor 
who was expected back the next day. Here the 
superintendent took occasion to advise the fore- 
man that, in the absence of his employer, the gen- 
eral foreman was supposed to be in charge, and 
that he should have a more distinct understand- 
ing as to the amount of authority vested in him. 
This is clearly set forth Art. 14 of the General 
Conditions just quoted. It is most important that 
a general foreman be made to realize that he is 
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THE WORK—(CONTINUED) 


possessed of adequate authority for full conduct 
of the work at all times when the contractor can- 
not give it personal attention. If this is not in- 
sisted upon and made clear at the start, the super- 
intendent is likely to be frequently rebuffed with 
the statement that this, that or the other thing 
must await the decision of the contractor, either 
by mail or at the time of his next visit,—the while 
the work goes on, and the issue may be dodged 
or forgotten. 

Under such conditions the superintendent may 
eventually find himself doing the work of the gen- 
eral foreman,—perhaps with full approval of the 
contractor, who is thereby saving the additional 
wage of a more competent foreman, and asserting 
meanwhile that a better man is not available or 
that a new man might “ball things up.” “The job 
is going satisfactorily all ’round, isn’t it? What 
more can one want?” “It’s dangerous to change 
horses in the middle of a stream,” etc. Such a 
situation arrives with imperceptible advances and 
is extremely dangerous. The superintendent is as- 
suming responsibility which may seriously react 
upon his employer and for which he is not being 
remunerated. 

A case in point is that of a superintendent who 
had acquired the habit of doing little things for a 
backward foreman on a residence alteration. Ar- 
riving at the house late one morning on his regu- 
lar round, he saw men standing idle, waiting for 
flooring, and no foreman in sight. He telephoned 
the lumber yard and demanded: 

“How about that oak flooring for the Smith 
job?” 

“Are you talking for Edwards & Henry?” was 
the rejoinder. 

“For their foreman, yes.” 

“Well, we’re glad to know you're ready for it. 
first we've heard. Send it right up.” 

“All right ; hop to it. The men are waiting.” 

“Sure. It'll be there right after lunch.” 

Now, the superintendent didn’t know, or didn’t 
think, about the big Smith apartment house being 
built under another architect by the same contrac- 
tors, who called it the “Smith job” and the smaller 
contract, the “J. T. Smith alterations.” The un- 
fortunate superintendent had inadvertently or- 
dered all the flooring for a 75-apartment build- 
ing, a rush job. Truckload after truckload filed 
out there during the afternoon, before the ship- 
ment could be countermanded, only to find the 
plastering unfinished and no place to unload. 
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When the sleepy foreman awakened and began to 
inquire for his flooring, the mess was untangled,— 
at a cost for hauling and handling of $160, which 
was assessed against J. T. Smith’s architect. In 
vain did the superintendent contend that the same 
mistake might have occurred if the foreman had 
done his own telephoning. There was no escaping 
the fact of who had ordered the flooring. There- 
after, one superintendent was much more discreet 
in the performance of duties other than his own. 
His telephone demand should have been made to 
the office of the contractors,—not to the yard. 
On Tuesday morning, the architect and con- 
tractor were both on hand at the school building, 
which we are discussing, and the subcontractor at 
once brought up the question as to who was to pay 
for the pumping just mentioned. Of course the 
general contractor insisted that it was included in 
the excavating, as it should have been according 
to the specifications,—but he could not swear that 
the excavator had seen the specifications. Appeal 
was made to the architect, who called the super- 
intendent aside to discuss particulars, remarking 
that it appeared that the contractor was “‘stuck”’ 
because he had been careless in letting an oral 
contract, albeit on a written bid. But the super- 
intendent had discovered that the excavator had 
a pumping outfit and had expected to use it, hence 
his contention was in the nature of a bluff, fairly 
well founded. The architect thereupon advised 
the contestants that, under the contract, it was 
distinctly not his business to interfere between a 
contractor and his “sub” but that, if they cared to 
leave the matter to the superintendent as an arbi- 
trator, he would permit him to render a decision. 
After discussion with his foreman, the contractor 
acceded to this, as did the excavator. The super- 
intendent made his acceptance of the office of 
arbitrator conditioned upon their further agree- 
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ment to abide by his decision when rendered, not 
because it was his function nor that of the archi- 
tect to act in this capacity, but purely for the sake 
of amicable procedure. With this assurance, he 
decreed that, inasmuch as it was essential that the 
excavation be kept free from water in order that 
the steam shovel could work efficiently, as well as 
to enable the general contractor to dig his footing 
trenches and pour his concrete, and that this con- 
tingency was fully covered in the specifications 
(by which, if it came to a showdown, the subcon- 
tractor must be bound or vacate the premises), 
and whereas both contractor and subcontractor 
were equally remiss in the failure of the latter to 
read that portion of the specifications in which he 
was particularly interested, it therefore appeared 
most fair that, so long as the subcontractor and 
his men remained in the excavation, he and the 
general contractor should share equally in the ex- 
pense of keeping the water out. Everybody ap- 
peared satisfied, including two members of the 
board who had appeared during the discussion. 

The general foreman then raised the question 
of a time allowance for loss of the preceding day, 
of which the contractor made note and said a let- 
ter would be sent the architect on the subject from 
the contractor’s office next day. This caused a 
suggestion from the superintendent to the effect 
that there should be specific understanding all 
around that the foreman possessed the necessary 
authority to handle all matters demanding prompt 
action, in the absence of his employer. In this he 
was warmly seconded by the architect, who point- 
ed out that this contract plainly called for a fore- 
man competent to have such dependence placed in 
him, adding that copies of such orders as the fore- 
man might issue or accept should be in his home 
office next day to be checked up. Such was there- 
fore made the general understanding. 


CHAPTER 6 


CONTRACT 


VERY superintendent of has 
learned to appreciate the joy of seeing a “no- 
change” building contract carried to completion 
and, conversely, to dread changes, at least to a 
degree that will impel him to make use of every 
safeguard to avoid having trouble and entangle- 


experience 


ments follow in the wake of such changes. In 
this, he has the specific mandates of the specifica- 
tions to support him. (Arts. 15 and 16 of the 
General Conditions of the American Institute of 
\rchitects. ) 

One of his duties is to see that these provisions 
are closely adhered to, both by his own home 


CHANGES 


office and by the contractors. One absolute and 
inviolable rule must be that no departure of any 
character, no matter how seemingly trivial, from 
a strict interpretation of the terms of the contract 
will be permitted, unless covered by a formal 
change order. This is one of the most important 
of a superintendent’s inhibitions, yet it is one too 
much abused by men whose experience should 
have taught them the peril of laxity in this par- 
ticular. It is easy to say “Yes, it will be just as 
well to do it that way,” or “Stick in a half-dozen 
extra rods there; we can save them somewhere 


else,” etc. But it is only a short step from such 
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offhand procedure to carelessness in more im- 
portant matters. The only wise course is to make 
strict adherence to due formality the positive rule, 
from which there are to be no exceptions. This 
applies not only to orders emanating from the 
architect and superintendent but to the owner’s 
instructions as well. The latter should be pre- 
vented, to such extent as can be diplomatically ef- 
fected, from doing or saying anything to any con- 
tractor or employe on a building that may be con- 
strued as authority to do something at variance 
with contract stipulations. Ordinarily, an owner 
with average intelligence or common business sense 
can readily see the purpose of this, or will quickly 
be brought to appreciate it, if explained. Such 
explanation should not be withheld on the as- 
sumption that it is the owner who foots the bills, 
that he is fully of age, and hence should be per- 
mitted to do as he pleases with his own. One 
who does so to the extent of interfering with 
the proper execution of his contract is likely, 
later on, to claim in defense that the architect 
was employed to keep the owner from getting 
into trouble but did not use adequate measures. 
Such an owner should be held in restraint, if 
possible. He may carry his officiousness so far 
as to ultimately induce an allegation on the part 
of the contractor (as in a particular example) 
that the terms of his contract had been set aside 
in toto by reason of several orders from the own- 
er. The admission by the owner of the validity 
of some of these orders once tended to establish 
the general contention of the contractor and pro- 
vided a foundation on which he based a claim to 
several extras for which the owner had not an- 
ticipated any charge whatever. 

One is naturally more formal in conducting the 
details of public work than in private matters ; 
and one will commonly encounter fewer changes 
in work of a public nature. In operations for an 
individual client, the owner takes a closer per- 
sonal interest and insists upon having things to 
his liking. If it be an alteration job, the number 
of changes may mount up rapidly, and one must 
watch every step, or the day of final reckoning 
may prove anything but a joyous holiday. If 
a superintendent can face such a day with the 
record of every extra and deduction “in plain 
black and white” and duly attested, he has no 
reason to worry, even if the number of such 
changes should reach a hundred or more,—as 
is quite possible. 

The superintendent on our school building be- 
ing considered in these articles had no intention 
of allowing any loose ends to drag at the begin- 
ning of his work and to later develop into 
sources of misunderstanding and disagreement. 
He therefore took note at this juncture of the 
tact that, although the steam shovel was in posi- 


tion to operate on Tuesday morning after the 
storm, it was not possible for the dump trucks 
to get around in the mud until later in the day. 
This was important in connection with the ex- 
cavator’s contention that further delay in deci- 
sion on depth of the basement would cause him 
added expense. It was evident that no such claim 
could be established until all the excavating equip- 
ment could work to advantage. 

The subject of this proposed change in height 
of grade at the building was therefore next in 
order for the attention of the architect when he 
came on the work Tuesday forenoon. In ex- 
planation of this proposed change, the reader is 
referred to the plot plan in Fig. 8. Datum was 
established at +100’ (marked “O” on the plot 
plan) and several other bench marks were per- 
manently shown by incised crosses on the curb, 
so separated that an instrument could pick up 
at least one from any position. The bench mark 
on the curb at the head of Ash Street, opposite 
the center of the building on the north, was 
+117.00’. Natural grade around the building is 
shown by the plot plan to vary from +-117.05’ at 
the northwest corner to + 111.15’ at the southeast 
corner. Finished grade at the building had been 
established at +118.00’ along the north front and 
at +116.00’ on the south, with short slopes con- 
necting the two levels on the east and west ends ; 
making a fill of nearly 5 feet at the southeast 
corner, tapering up to grade toward the north 
and west. To raise the grade 3 feet, as was pro- 
posed by the town planning commission, would 
have improved the commanding appearance of 
the north facade, as viewed from Ash Street, but 
the architect questioned the probable benefit as 
viewed from Orchard Street or other points to 
the south, as the building was already sufficiently 
high for that prospect, in his estimation. He did 
see a possible advantage to be gained by increas- 
ing the height of the basement windows, in case 
the grade on the south were left 4 feet lower 
than the north, in place of the 2-foot difference 
shown by the drawings. The west wing of the 
basement was given over to toilet and bath rooms, 
including a swimming pool, the center section to 
laboratories and rooms for the school dentist and 
nurse, while the east wing was devoted to the 
heating plant and storage. There were no win- 
dows provided on the north side of the basement, 
as the main floor was only 1 foot, 9 inches 
(three steps) above grade. 

Apparently, the only serious objection to the 
change was that the bearing capacity of the un- 
derlying soil would probably not be so good at the 
higher level. This would have to be investigated, 
—possibly tests made. The area of the building 
was 21,050 square feet, and the area to be exca- 
vated (2 feet larger all around than the outside 
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dimensions of the basement walls) was 23,006 
square feet. The entire excavation totaled 11,438 
cubic yards. Each foot of rise of the building 
would save 852 cubic yards of excavating, or 
2,556 cubic yards if the building were raised 3 
feet. It developed, in the course of conversation 
with board members who were visiting the site, 
that one of the local unsuccessful bidders had 
said that the district could save over $1,000 for 
every foot the building was elevated, and hence 
the board was counting on a saving of at least 
$3,000 by making the change. The architect took 
the subject under advisement and promised to 
have a report ready for decision at the called 
meeting of the board that afternoon. 

In discussion with the general contractor and 
his subcontractor for excavating, the architect 
learned that the contract price for this branch of 
the work was $7,400, or about 65 cents per cubic 
yard, and hence the saving for the 3 feet of exca- 
vating could not apparently exceed $1,660.40. But 
even this amount of saving was denied by the 
“sub,” who divulged the fact that he was getting 
$1 a yard for the earth he had contracted to haul 
to a certain low lot; that he expected to use all 
his surplus in this manner, and that it netted 
him a profit of about 37% cents a yard, which he 
stood to lose if the 2,556 yards were taken away 
from him. He said his competitors were sore 
at him because they had fixed $1.15 a yard as the 
price to be used on the school job, and that they 
were undoubtedly back of the attempt to reduce 
the amount of his work and cut his profits ac- 
cordingly. The deduction of 2,556 cubic yards 
would take away almost one-fourth of his work, 
and he felt that he was entitled to the profits he 
had anticipated, regardless of the amount of 
material eventually moved, especially as he had 
been the means of saving the district considerable 
money. 

It is thus evident that contract changes may 
be much more involved than merely the deduc- 
tion or addition of so many units at a known 
cost price, plus overhead. In many trades, they 
are not so readily computed. In this case there 
were several factors to be considered, and it was 
also evident to the architect that local jealousies 
were beginning to appear and would have to be 
reckoned with. He had learned that the board 
member who was on the town planning commis- 
sion was a brother-in-law of an architect, one of 
the losing competitors for this particular work, 
and hence this board member could be expected 
to introduce embarrassing issues whenever op- 
portunity offered. In order to be sure of his 
ground in this case, the architect secured a sworn 
copy of the grading contractor’s bid and was also 
able to get a copy of a bid by another grader 


which ran nearly twice as high. He then care- 
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fully computed the various quantities of excavat- 
ing and fill and paid a visit to the lot to be filled 
and to its owner. The latter confirmed the 
price to be paid for the earth. He could not use 
more than 1,200 yards, whereas the contractor 
had to take out about 5,500 yards more than he 
could use on the premises. He would therefore 
still have about 1,800 yards to dispose of, if he 
were to submit to a deduction of 2,556 yards. It 
appeared doubtful if he would find any better 
place to dump it than on the lots south of the 
school property, where he could get nothing for 
it. The whole question thus resolved itself into 
these elements :— 

1. To what extent were the contractor and his 
“sub” entitled to unearned or anticipated profits 
on such items as this when a deduction from the 
contract price was made? 

2. What could be assumed to be the true an- 
ticipated profit of the subcontractor on the ma- 
terial he had hoped to sell ? 

3. If he were deprived of his sale price of $1 
per yard on 2,556 cubic yards, what would that 
make the remainder of his excavating cost him 
per yard? 

Answering the first of these, it is customary, 
in making deductions from a contract price (un- 
less the items are very large), to deduct the com- 
puted net cost to the contractor without reduc- 
ing his gross profits on the entire work, since those 
profits represent his interest in the whole transac- 
tion, the which is not lessened by the lopping off 
of minor items. Carried to a logical conclusion, 
this would appear to be true in the case of a sub- 
contractor. The answers to the second and third 
queries were purely matters of conjecture. No 
definite evidence could be adduced as to the 
exact cost of the work per yard, since the con- 
tract included subsequent backfill and grading ; 
but, for his own information, the architect set 
up some actual and some empirical figures :-— 
6,000 yds. to be taken out and graded, 

(a $5,400 
5,438 yds. to be taken out and removed, 
(a ay 6,7' MS 
$12,198 
To be derived from sale of 5,438 yds., 
438 


wii 4) 


676 


Net cost of excavating and grading. . 
Subcontractor’s profit 


$7 436 
If it were costing 90 cents a yard to take the 
material out and re-handle it, it was probably 
costing about 60 cents net for the general exca- 
vating, and would cost about 15 cents additional 
per yard to haul it across the road to the south. 


Contract price 
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Thus was derived a figure of 75 cents per yard, 
which the architect fixed upon as his unit of cost. 
Not so the excavating contractor. He and the 
contractor attended the meeting, and the former 
let it be known whence, in his opinion, had come 
the idea of the change, and he added that he did 
not propose to allow disgruntled competitors to 
interfere with the profits on work he had beaten 
them out of. He insisted that he would lose 37% 
cents profit on each yard of filling material of 
which he was deprived, and therefore could allow 
only a deduction of what would remain after 
these anticipated profits had been deducted from 
his cost per cubic yard, which he was willing to 
assume at 75 cents a yard, as the architect had 
reckoned it. The general contractor said he 
would allow a deduction of whatever his “sub” 
would consent to, but that he could not allow 
any of his own profit to be forfeited in the 
change. Here there entered the school principal, 
who did not intend to keep in the background in 
such matters, and who had also been doing some 
figuring. He estimated the saving to be 2,340 
cubic yards at $1.15 a yard or $2,691, to which 
he had added the contractor’s profit, making 
$2,960, as his idea of what should be credited to 
the owner. 

The excavator’s figure was $958.50 for the 2,556 
yards, but he demanded, also, that he be allowed 
$100 for the delay he had been caused by not be- 
ing allowed to proceed at once to the contract 
depth. This the architect vetoed promptly, both 
because there had been no delay up to that time, 
except as due to the storm, and because if there 
had been a delay to the extent of resultant dam- 
age, it would accrue only by going to the lower 
depth, not if the building were kept up the 3 feet. 
He also explained the discrepancy in the estimate 
of the principal, which was evidently due to his 
having used the net area of the building instead 
of the gross area to be excavated. The architect 
further dwelt upon the saving that had been made 
for the district by virtue of the excavator’s hav- 
ing taken the work at a price so much under the 
$1.15 unit, which could not therefore be used in 
these computations, nor did he see reason for the 
contractor’s assumption that he should be reim- 
bursed for a conjectured possible profit, of which 
he had no definite evidence. The architect de- 
clared it to be the policy of his office, that, after 
a contract was signed, the profit to the contractor 
was thereby fixed for the given work, not to be 
disturbed by later deductions. He saw no reason 
why this policy should not be extended to the 
benefit of the subcontractor in this instance, but 
insisted that it applied to actual net profits and 
not to hypothetical earnings. He estimated the 
net cost of taking out the material and disposing 
of it at the least expense to be 75 cents per cubic 
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yard, and hence was prepared to issue the order 
for the change, of which he approved, at that 
rate, or a total deduction of $1,917. The mem- 
bers of the board saw plainly that the principal’s 
estimate was at fault, and the contractor was able 
to convince his “sub” that he had best accept 
the architect’s figure. 

The change in grade was from +118.00’ to 
+121.00’ on the north and from +116.00' to 
+ 117.00’ on the south. This left 2 feet of addi- 
tional wall exposed on the south and parts of the 
two ends, which called for about 5,000 extra 
face brick. The architect took advantage of the 
change to add 12 inches to the height of the glass 
in both the upper and lower sash of the base- 
ment windows. For these latter changes, the 
architect and general contractor had readily 
agreed upon an extra cost of $467, leaving a net 
deduction of $1,450 for the change. This the 
architect supplemented by warning the board 
that, as yet, there could be no definite assurance 
that the footings as designed would be adequate 
at the new level. This could not be established 
until the bottoms of the trenches could be in- 
spected, perhaps tested for bearing capacity. 

The board next took up for reconsideration 
the subject of restoring the tile partitions through- 
out the building and eliminating the wood lath 
that were to have been substituted under the 
contract. 

The architect next presented the bond of the 
general contractor and those of the electric and 
heating contractors for acceptance, and inquired 
if the board had received one from the plumbing 
contractor, a local man. The latter was present 
and asked that the board approve a personal bond, 
a copy of which he submitted, naming two prom- 
inent men as his sureties. He offered to deduct 
$400 if the personal bond were accepted. The 
bond was passed over to the board’s attorney, 
who said the form was “O.K.” and handed it 
back with a question as to how much the other 
form would have cost, insisting that, if the per- 
sonal bond were accepted, the district should re- 
ceive full credit for the difference in cost of the 
two forms. The contractor admitted that a 
surety bond would cost 1% per cent of his con- 
tract price (which was $54,000) or $810, the 
which he grudgingly agreed to allow and which 
the board unanimously voted to accept. The 
members appeared to have quite forgotten the 
advice of the superintendent anent personal 
bonds, hence neither he nor the architect joined 
in the discussion, though the latter had a report 
from the superintendent to the effect that the 
plumber’s reputation in the community was none 
too good, the which had been confirmed by an 
adverse report from a plumbing supply house. 
The reason for the architect’s reticence (which 
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greatly surprised his superintendent) was that the 
next bid was $7,200 higher and was that of a 
concern in the architect’s home town, toward 
which he was known to be friendly. He noted 
that this local man had at least two sponsors on 
the board, one of whom was the lumber dealer. 
It was later learned that the latter held the 
plumber’s note for $1,200, which the latter had 
promised to liquidate out of his first payment,— 
and did. It was a good time for the architect to 
wait until spoken to, considering the insinuation 
already voiced to the effect that he welcomed op- 
portunities for increasing his fee through enlarged 
building costs. 

The architect produced the change orders and 
presented them for signatures, he having antici- 
pated the board’s action on both matters. The 
first of these read: 

CHANGE ORDER NO. 1. 
CONSOLIDATED DISTRICT SCHOOL 
EAST MILLVILLE, P.M. 

Millville, P.M., Apr. 24, 1928 

Mr. J. Q. Brown, Contractor, 

Millville, P.M. 

Dear Sir:—Referring to your contract of April 
2, 1928, for the general construction of the East 
Millville Consolidated District School Building, 
you are hereby authorized to raise the established 
grade along the north front of the building from 
1 1180”, as shown on drawing, to + 121/0", 
without increasing the cubic contents of building 


or walls. The grade along the south side will be 


raised from + 116’0” to + 117’0”, thus increas* 


ing the exposed area of basement walls on south 
elevation and on portions of east and west eleva- 
tions 2 vertical feet. The glass area and brick 
facings on these elevations will be correspond- 
ingly increased. 

For the saving in excavating due to the fore- 
going change, there will be deducted from your 
contract price the sum of nineteen hundred seven- 
teen and 00/100 dollars ($1,917) ; and for the ad- 
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ditional expense due to changes in basement win- 
dows and brick facing, you will be allowed the 
extra sum of four hundred sixty-seven and 
00/100 dollars ($467); leaving the net sum of 
fourteen hundred fifty and 00/100 dollars 
($1,450) to be deducted from your contract price 
on account of the foregoing changes. 

Signed, John Smith Jones, Architect 
Approved, Consolidated School, District of 

East Millville, P.M., Owner 

By A. B. Hendricks, President 

J. U. Petty, Clerk 
Approved, J. Q. Brown, Contractor 
Deduction, 
Extra, 


$1,917 
467 


Net Deduction, $1,450 


The foregoing account of these first job changes 
is related in detail, chiefly to impress upon the 
reader the importance of due formality and 
meticulous care in the conduct of all business 
transactions and the keeping of all records.* Nor 
can one be too diplomatic in observing due respect 
for the personal interests of the owner’s repre- 
sentatives, whether these interests be proper or 
the reverse. In this case, the unbiased members 
of the board were well satisfied, and the lumber 
dealer was mollified for the loss of the sale of 
his wood lath by the assurance that the plumber 
would now be able to meet his note. The school 
principal was somewhat out of countenance, but 
no one appeared to censure him, and hence he 
was willing to bide his time, for he was beginning 
to harbor the idea that it would “be a feather in 
his cap” if he could catch the self-reliant superin- 
tendent in a serious mistake. 


* Exhibit 22 on page 73 of the Handbook of Architectural 
Practice of The American Institute of Architects offers a proper 
standard form for contract changes. It contains no intimation, 
however, that such orders should be approved by the contractor. 
Such approval is of value, both as a means of forcing immediate 
settlement of any possible dispute regarding the terms of the 
order, and also as affording indisputable evidence on the subject 
later, in case the contractor should claim non-delivery or loss of 
the order or ignorance of its terms. 


This series of articles by Mr. Beach, entitled “The Supervision of Construc- 
tion Operations,” began in the January, 1929, issue of THe ARCHITECTURAL ForuM 


and continued in order in the February and April issues. 
will take up Chapter 7, “Foundations and Masonry Materials.” 


In the July issue Mr. Beach 
The June issue ts a 


Reference Number devoted exclusively to shops and stores, and consequently will not 


contain an article of this series —The Editor. 














